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The National Scrap Harvest 


T would be carrying coals to Newcastle for us to exhort 
agricultural engineers to support the National Scrap 
Harvest, the happy name for a well-timed campaign to 
secure every possible pound of scrap metal and rubber from 
America’s farms. Obviously, as a national technical and 
professional society, the American Society of Agricultural 
Engineers is neither organized nor equipped to beat the 
bushes for junk. But in their individual capacities, mem- 
bers of the Society have already given such impetus to scrap 
collection as to earn praise from Past-President Geo. W. 
Kable in his presidential address, published last month. 

According to material received from the general salvage 
section, conservation division, War Production Board, “‘aver- 
age collections from rural areas indicate that reasonable 
quotas for each farm are 800 pounds of metal and 40 
ounds of rubber.” Remembering that many farms are so 
called only by grace of census definition, a complete col- 
lection of this quota should turn up about two million tons 
of metal, mainly iron and steel. It seems worth noting that 
this tonnage is rather more than the usual consumption of 
steel per year by the farm machinery industry. 

Among the same data is a statement by Herbert L. 
Gutterson, chief of the section, to the effect that in prior 
collections the USDA County War Boards and the farm 
implement manufacturers have produced ‘markedly better 
results” than other organizations which have participated. 
Since these manufacturers can contact the farm effectively 
only through their dealer organizations, this is a tribute to 
the loyalty and aggressiveness of the rank and file of imple- 
ment dealers. A single such company, albeit the largest, 
reported as of early June that its dealers had collected 
1,357,000 tons of scrap metal. That is about 75 per cent of 
the annual steel tonnage normally taken by the entire indus- 
try to build and repair the machinery of food production, 
and it was achieved during the spring rush of farm work. 

While we would not belittle the supplementary work 
done, and to be done, by other agencies in scrap collection, 
we submit that the record of the farm implement retail 
trade is eloquent evidence of its ability to do any job 
involving physical and personal contact with the American 
farm. It is a lesson worth remembering if and when we 
must have rationing of farm equipment or supplies, and 
seek an effective, intelligent agency for its application. 


Speed Civil Communications 


IKE other essential industries in wartime, agriculture is 
hampered by delays in the delivery of messages. Short- 
ages of help, of rubber, and of new machinery make im- 
perative the prompt transmission of emergency repair orders 
and transportation of small repair parts, either direct or via 
dealers. So far as has come to our attention, the rural mail 
service is as efficient as ever, but the same cannot be said of 
other links in the postal chain. 

The postal system is the primary part of the intelligence 
service for the home front. When high authority issued to 
private industry a clarion call for a seven-day, 168-hour 
week it would have been well to whisper the same idea to 
a division of government itself, the postoffice department. 

If, as we believe, manpower is a problem, iet there be 

_ womanpower. If women can husk corn and heave it into 
wagons, surely they can sort mail and poke it into pigeon- 


— 


holes. If they can drive farm tractors and army ambv lances, 
they can drive mail trucks. If farmers must work an 84. 
hour week, postal employes can. 

All this is emphasized by the overloading o! long. 
distance telephone lines. Many calls arise in connection 
with overdue mail, often with men and machines idl pend. 
ing its arrival. Until tractors are equipped with racho tele. 
phones, long-distance calls from farms are time killers at 
best. With overloaded toll lines they are worse. Swifter, 
more dependable mail deliveries will strike at a root of the 
problem. 


Blue Sky Wages 


N the shadowboxing currently going on with respect to 
ceilings for industrial wages and commodity prices, it is 
not enough to dismiss the phenomenon as merely a conflict 
between intellectual honesty and political cowardice. Such 
it may be, yet agricultural engineers should not, like the 
priest and the Levite, pass by on the other side. 

As engineers our philosophy is to expand production 
and reduce costs. Seductive wages in mushroom munitions 
industries already have hampered the volume and increased 
the cost of food production. Rising food prices are perhaps 
the most irresistible of inflationary forces. Inflation means 
hardship for everybody, including its apparent beneficiaries. 
If we are true to our country and our clientele, we will 
exert our influence to check the causes of rising food prices. 
Unless causes are controlled, ceilings are but a temporary 
and futile gesture. 

By equipping and educating farmers and laborers to 
produce more per hour of work, engineers make possible 
greater earnings both in dollars and in reality. In this 
sound sense we are the apostles of advancing incomes. As 
such, we are in position to raise our voices against advances 
which in the end are bound to be fictitious and inflationary. 
Let us do so now as we redouble our efforts to increase pro- 
duction and income by technological advancement. 


Bridges of Understanding 
W HILE the paratroops of labor racketeering seek to 


entangle agriculture in a mesalliance as ludicrous as 
it is shameless, farming faces an infiltration from a con- 
trasting and more constructive quarter. We mean the in- 
creasing purchase of farm lands by city business and indus- 
trial men, and especially their attempts to operate these 
farms as going concerns. 

From such attempts, especially when they are financial 
failures, men of business will gain respect for the problems 
of the farmer, and for farmers who solve them. And from 
such attempts, especially when successful, will come to 
“dirt” farmers a new respect for the application to agricul- 
ture of business attitudes and methods. All this «ive-and- 
take will do much to debunk the delusions each group has 
harbored with respect to the other. It will make ‘or sym- 
pathy and unity when they are needed for national strength. 

Both by employment and by example, business men may 
be expected to give greater prominence to agricultural eng- 
neering and greater recognition to agricultural engineers i 
practical farm operation. They will do so not only by it 
clination but by necessity if they are to overcome the handi- 
caps of remote control. Whether or not they find the havens 
of security which they seek, these city farmers are rendering 
a service to agriculture. 
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The Relation of Water Management to 
Grassland Farming 


By C. L. Hamilton 


MEMBER A.S.A.E. 


OIL and water are basic wartime resources. They must 
be mobilized for increased production in the safest 
way. Conservationists should take the offensive in 

attaining productive conservation. The goals have been set. 
The needs are great. There is a job to be done in every 
section of this country from the east coast to the west coast 
and from the Canadian boundary to the Mexican boundary. 


Great Britain has set a record in mobilizing the resources 
of her farms and fields for the war. Before the war, more 
than half the food supplies of Britain were brought from 
abroad. Despite the enormous areas that had to be retained 
for scores of new army camps, airfields, and factories, 
Britain had an additional 4,000,000 acres under the plow 
ayear ago. A record harvest was achieved in 1941, and it 
is estimated that there will soon be 6,000,000 more acres 
under cultivation in Britain than there were before the war. 
This will restore British farming to the predominant posi- 
tion that it held seventy years ago. 


All over Britain four partners in a great effort pulled 
together—the farmers, the workers, the landowners, and 
the war agricultural executive committees set up in each 
county. The newest appliances and methods that make for 
up-to-date and efficient farming were used. One hundred 
thousand tractors and much new agricultural machinery 
worked at top speed. Overgrown waste lands were cleared 
and drained with high-powered excavators and tractors. 
During the winter and spring of 1940-41, Britain cleared 
and drained nearly as much swamp land in seven months as 
Italy did in 13 years reclaiming the Pontine Marshes. 
Before the war this Italian project was acclaimed through- 
out Europe as a great achievement. 


In America the big war job for agriculture is increased 
production of essential farm commodities, but the problem 


Paper presented June 29, 1942, at the 35th annual meeting of the 
American Society of Agricultural Engineers at Milwaukee, Wis. A con- 
tribution of the Soil and Water Conservation Division. Author: Agri- 


cultural engineer, engineering division, Soil Conservation Service, U. S. 
Department of Agriculture. 


is different than Britain’s. Our erosion hazards are greater. 
We can’t plow up pastures or rangeland, because we must 
produce more beef, more milk, and more wool. We must 
increase our production primarily by using our land and 
water more efficiently. We must eliminate waste of soil, 
water, fertilizer, seed, and other production materials. Soil 
and water losses have been America’s greatest source of 
agricultural waste for many years. , 


Conserving fertile topsoil and diverting land to the job 
it is best adapted for, leads to improved efficiency on almost 
every American farm. Conservation practices which con- 
serve moisture by trapping rainfall and turning it into the 
ground for growing crops, pay off with increased yields 
instead of crop failures. Much of the water now flowing 
from rivers or into lakes in semiarid regions should be used 
in the production of farm crops. 


We can increase production several fold on millions of 


acres of cropland by improving or extending drainage and 
irrigation facilities. 


WATER MANAGEMENT 


Managing water for the benefit of agricultural produc- 
tion is not simple or limited in scope. It is widespread, 
varied, and complex. Besides the handicaps imposed by 
nature and man-made tillage practices, there are other com- 
plications. Water from rain or melting snow is supplied 
according to nature's delivery pattern. The rates, amounts, 
and distribution seldom fit the needs of agriculture. Even 
with improved crop adaptations, run-off and excessive or 
deficient moisture are still agriculture’s greatest hazards. 
Techniques to regulate or modify these handicaps so that 
available water resources can be controlled or used more 


effectively, lead to a network of water management 
problems. 


The engineering aspects of soil conservation emerge 
from water problems and their respective remedial meas- 
ures. The problems vary in nature with the needs of local 


Terraces and contour tillage 
retain moisture for the bene- 
fit of crop production, and 
drain excess rainfall from 
this field without harmful 


soil losses 
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areas. Maximum water absorption is of primary importance 
in all areas. In humid areas, where complete absorption of 
all rainfall becomes impractical, safe interception and dis- 
posal of surface run-off attains major importance. In low- 
lying areas, deficient in natural drainage, the need for 
underdrainage as well as surface water disposal facilities, 
predominates. In semiarid areas, detention or retention 
measures facilitate improved utilization of limited water 
resources. In arid areas, crop production is dependent upon 
proper collection, protection, and use of irrigation water. 
Farming embraces allied conservation problems of soil 
management, crop management, livestock management, and 
pasture or range management. These older branches of 
agricultural science are established and nationally recog- 
nized. They are continually urged on to higher develop- 
ment by the demands of farming. Without water there 
would be no agriculture, yet the groundwork for a national 
conception of water management in farming is just being 
laid. We have accumulated 4 collection of pieces. Irrigation 
of arid land and drainage of wet lands are old water pro- 
fessions. Associated water utilization and disposal problems 
on the immense acreage of land lying between these limits 
are being uncovered through soil conservation activities. 
These missing links round out the national scope of water 
management. 
Water problems affect individual farms, but their solu- 
_ tion should usually be approached from a community or 
unit watershed basis. In many cases the establishment of 
corrective measures will require organized group action. 
Recognition of the basic problems, proper analysis and solu- 
tions, together with effective application of remedial meas- 
ures, are essential steps in solving all types of water prob- 
lems. Even though water problems may vary from region 
to region, common corrective approaches are forming 
rapidly. 

There is a growing recognition of the advantages of 
initial watershed or community planning and subsequent 
group action in solving all types of water-disposal and 
conservation problems. It establishes a basis for the most 
effective approaches and solutions for common problems. 
It provides common objectives and understanding of basic 
problems and it enables cooperative or collective effort and 
representation. The toil of individual farmers struggling 
to combat problems of a community type is largely wasted 
unless it is a part of a systematically organized group proj- 
ect. Satisfactory water controls or corrective disposal meas- 
ures must harmonize with natural watershed patterns. With 
a properly planned procedure, installations on individual 
fields or farms should form a part of a complete system 
for the entire drainage unit. 

Another basic factor now recognized in the application 
of all conservation practices is proper utilization of the 

land. It is only wasted effort to plan or install conservation 
practices on land that is not being used within the limit of 


WATER DISPOSAL (HUMID AREAS) 


Soil Conservation 


Mechanical interception and safe 
disposal of excess rainfall for 
erosion control. Accomplished by 
applicable structural measures 
such as terraces, diversions, wa- 
terways, etc., and tillage prac- 
tices which retard run-off con- 
centration and erosive velocities. 


Drainage 


Artificial removal of excess water 
to facilitate agricultural produc- 
tion on swamp or low-lying areas 
deficient in natural drainage. 
Accomplished by suitable sys- 
tems of primary outlet ditches 
with necessary laterals, tile lines, 
or field ditches. 


WATER MANAGEMENT 
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its capability. For lasting benefits installation costs must be 
in scale with the potential productive capacity of the areas 
affected. Installations must also be designed for satisfac- 
tory performance under adverse cycles of crop or climatic 
conditions. 


GRASSLAND FARMING 


All these engineering water problems have a more inti- 
mate relation with grassland farming than most people 
realize. Practical solutions to many conservation problems 
lead to complex interlocking combinations. Without some 
degree of grassland farming, a lasting solution for many 
of the water problems in agriculture becomes impractical. 
Permanent vegetative cover is often the only profitable 
solution for acute water erosion wastage. In other cases 
profitable grass or crop production is dependent upon drain- 
age, run-off diversion, moisture retention, or supplemental 
irrigation or other water-corrective measures. The success 
of one practice usually depends upon the other. Mechanical 
measures frequently fail if not supported by proper vegetal 
measures. Similarly vegetative measures fail when mechani- 
cal aids are ill-suited or inadequate. 

Nature’s method of solving water-disposal and conserva- 
tion problems with a surface of vegetal cover has, of course, 
been highly successful. Permanent covers of grass or for- 
ests provide a natural balance between surface protection, 
maximum absorption, and safe disposal of excess rainfall. 
The production of cultivated crops disturbs this natural bal- 
ance, surface protection and absorption are decreased, run- 
off is increased and destructive water problems are created. 
As the intensity of agricultural cropping increases, water 
problems become more severe. Determining the most bene- 
ficial balance between nature’s methods or imitations there- 
of and artificial supporting practices in the production of 
farm crops is the conservationist’s most difficult problem. 

In range or dry-land farming areas, ssaiidile moisture 
is usually the limiting factor in the production of crops or 
grasses. The quantity of growth produced is not directly 
proportional to the amount of moisture available. A mini- 
mum amount is required before a measurable yield is pro- 
duced. Comparatively small amounts above this minimum 
may double or triple yields. The extent to which water 
losses by run-off and dissipation by weeds or surface evapo- 
ration can be reduced, represents the limit to which water 
available to plants may ms increased by ordinary means. 
Moisture conserving tillage and skillful run-off retardation 
or spreading often produce profitable crops under condi- 
tions that would otherwise cause failures. 

In the humid areas where the problem of safely inter- 
cepting and disposing of excess rainfall predominates, grass- 
land serves many uses. Retiring steeper slopes or lands par- 
ticularly vulnerable to erosion to permanent covers or even 
rotations with several years of grass, materially simplifies 
erosion hazards and water- (Continued on page 248) 


WATER UTILIZATION (SEMIARID AND ARID AREAS) 


Water Conservation 


Mechanical retention of run-off 
for crop, livestock, or wildlife 
production. Accomplished by ap- 
plicable structural measures such 
as terraces, contour furrows, 
spreaders, ponds, etc., and til- 
lage practices which facilitate 
run-off retention and distribu- 
tion. 


Irrigation 


The use of available water for 
irrigating arid cropland. In ad- 
dition to the development of 
primary supply and distribution 
facilities, land preparation, farm 
distribution and ay plication 
methods, and removal of excess 
water are involved. 


ESTIMATED NATIONAL SCOPE OF PRINCIPAL ITEMS (IN MILLIONS) REQUIRED 


Installation Rehabilitation 
73 acres terraces (graded) 24% acres (districts) 
14 acres field diversions 6% acres (outside) 
7% acres drainageways Undeveloped Land 
98 rods gully diversions 4% acres (districts) 
125 acres improved tillage 13% acres (outside) 


Installation 


34 acres terraces (level) 
60 acres contour furrows 
16 acres water spreading 
2 stock water developments 
75 acres improved tillage 


Rehabilitation 


11% acres (facilities) 
18% acres (practices) 

New Irrigation 
10 acres (both) 
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RELATIVELY new type of farming, so distinctly 

different in its basic principles of land use as to 
merit a special descriptive title, to distinguish it 
from other well-known types of dairy, truck, cotton, corn, 
and wheat farming has been referred to as ‘‘grassland 
farming” in recent agricultural literature. 

Just what constitutes a grassland farm still seems to be 
undefined, and a matter of individual interpretation, but in 
all cases it is apparent that an extensive use of grass is 
involved. Some will insist that true grassland farming is 
that which excludes all row crops from the farming system 
and places entire dependence upon grass products for the 
source of farm income. The only plowing or cropping, 
other than grass, allowable under this interpretation is that 
which is necessary to conform to established and recognized 
methods of grassland renewal for maximum quality and 
production. 

Others take a much broader viewpoint, extending to the 
optimistic attitude that any use of grass in the rotation sys- 
tem constitutes grassland farming. In order that we have 
a common ground of understanding as to the meaning of 
the term, as referred to in this paper, grassland farming is 
defined as “a system of farming involving the use of grass 
as the major production element in the cropping system,” 
or, as it may also be stated, ‘‘a method of farming in which 
grasslands are considered as the basic unit of land use on 
the farm.” Either definition identifies grassland farming as 
a broader application of the use of grass than is expressed 
by the term “pasture management’, but does not neces- 
sarily imply that cultivated crops will not be grown. The 
usual role of such crops in the cropping system, however, is 
reversed so that the major portion of the farm income is 
derived from grassland products. 

Conservationists are generally agreed that the increased 
use of grass is a desirable trend for American agriculture. 
Farming systems in which grasslands occupy a major posi- 
tion in land use are highly rated for soil and water conser- 
vation purposes. The effectiveness of such farming is due to 
the high percentage of the farm acreage that is protected 
by grass cover during the year, the elimination of critical 
erosion periods occasioned by the cultivation of annual 
crops, and the residual effect of grass on soil characteristics 
affecting soil erodibility after the sod has been broken. The 
telative efficiency with which grass (using the term as in- 
cluding mixtures of grasses or grasses and legumes) will 
serve in regulating and controlling soil and water losses, is 
dependent upon several factors. 

Direct factors influencing the effectiveness of grass are 
(1) physical characteristics of the grass both as to aerial 
portions and those underground, (2) growth habits, or 
nature of its growth as to height, spread, longevity, methods 
of reproduction, and ability to form a sod, (3) general 
climatic adaptation to the area, (4) tolerance to the range 
of variations in site conditions over which it is expected to 
function, within local problem areas, and (5) ability of 
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The Relation of Grassland Farming to 


Soil and Water Conservation 
By F. G. Bell 


grass to function in soil building by increasing organic 
matter content, improving soil structure and increasing the 
water-holding capacity of the soil. 


Indirect factors of importance are (1) the method of 
utilization (if it is grazed or cut and used as hay) and (2) 
techniques employed in the harvesting process. Grazing 
of pastures or grasslands is accomplished through many 
methods and by use of several kinds of livestock. Each 
method has particular attributes of varying favorableness as 
to the soil and water conservation values of the resultant 
turf. Pasture and range management studies conducted in 
virtually all states of the Union have proven the importance 
and value of good pasture management including soil 
treatments, seeding mixtures, and grazing regulation. 


Improved techniques of harvesting grass as hay, silage, 
or dried grass concentrates are also being widely studied. 
Inasmuch as the various methods of handling the crop in- 
clude cutting the grass at different stages of growth and at 
varying frequencies, they are important factors in determin- 
ing the overall conservation values of the grassland. 

Grass, as an erosion-resistant cover, works with little 
change in efficiency throughout the changing seasons of 
the year, and is effective throughout an extremely wide 
range of soils and slopes. Soil conservation research data 
show that grass is the most effective plant cover that can 
be attained (with the possible exception of good forest 
cover) on erodible land. The average soil loss from grass 
plots under measurement at 12 stations and on 14 soil 
types, widely scattered over the United States, ranged from 
0.005 to 1.29 tons per year, with an average annual loss of 
0.15 tons per acre for the 3 to 11 years of record. The 
water loss as run-off for the same period averaged slightly 
less than 3 per cent of the total precipitation. Clean-tilled 
crops of corn, cotton, kafir, and wheat-bare fallow, grown 
on adjoining areas having similar soils and slopes, averaged 
33.9 tons per acre soil loss and 18.4 per cent water loss as 
run-off. Without exception the losses from the areas 
devoted to clean-tilled crops greatly exceeded the corres- 
ponding losses from the areas protected by grass. Soil loss 
excesses from clean-tilled areas ranged from 6 to 3000 
times as much, and water losses, as run-off, ranged from 2 
to 400 times that from the corresponding grass areas. The 
soils and slopes from which these data were secured are 
representative of the principal types of erodible land within 
an area of approximately 250 million acres. 

Grassland farming to be effective in the nation-wide 
attack on soil and water wastage must become a widely 
accepted and practiced procedure. To receive wide applica- 
tion it must be demonstrably practical and economically 
sound land use for the localities and individual farms on 
which it is advocated. All phases of the system, step by 
step, contribute to the final success or failure. Any phase 
may however under local conditions be the determining 
factor of success, or failure. It is not sufficient to be able 
to grow grass unless we can utilize it successfully, nor will 
it suffice to convert it efficiently into products for which 
there is no market. Therefore, the ultimate success of grass- 
land farming depends not only upon the extent to which 
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the various separate branches of scientific research con- 
tribute information, but the degree to which the component 
parts of grassland farming can be blended into a system 
of land use. For complete success, the agronomists, plant 
breeders, and soil scientists must furnish information of 
direct local applicability as to the types of grasses and 
legumes, seeding mixtures, rates, dates and methods of 
seeding, and soil treatments that will enable the farmer to 
grow grass of maximum nutritive value at profitable yield 
levels, and at seasons when most urgently needed. 


Pasture and livestock management specialists and agri- 
cultural engineers must provide the methods and machinery 
to enable the farm operator to harvest and to utilize grass- 
land products, in the form of hay, silage, dried grass, and 
pasture as efficiently and economically as other crops that 
may be replaced. Animal nutrition specialists must deter- 
mine the relative feeding value of grasses in the various 
stages of growth, and the degree to which the grass pro- 
ducts can replace grain concentrates in the feeding ration 
of different classes of livestock. 

There must be a dependable and unprejudiced demand 
for livestock products produced from grassland feeds since 
the demand for these crops on the open market is limited 
leaving no alternative for converting them to cash. 

Grassland farming may be the practical way of handling 
land for which labor cannot be secured in sufficient quan- 
tity and at critical periods for growing other crops. 

That the conservation value of grassland farming is 
recognized and that some degree of satisfactory solution 
has been developed for each of these factors is indicated 
by the increased interest in grassland farming throughout 
the country. A substantial increase in grassland farming on 
the erodible soil areas of the United States that are now 
being cultivated, would extend to these soils the benefits 
of the highest type of soil and water conservation land use 
that has been developed by conservation agencies. Soil 
losses would be reduced, under grass cover, to negligible 
quantities, and water losses as run-off would be held to a 
minimum. The physical characteristics of the soil, im- 
portant in the intake and retention of water, would be 
improved and farming could be done with a view not 
merely to maintaining but to increasing soil productivity. 

American farmers have been asked to produce more 
food for the allied nations at war, and to do it with less 
help than was available during prewar days. It is our 
belief that this goal may be attained in harmony with good 
land use rather than by the exploitive means employed in 
the former world war, if conservation minded agriculturists 
continue to improve methods and means of growing and 
utilizing grass crops so that the food products derived 
represent the most economic use of the land so occupied. 

When the maximum capabilities of grass, as a crop, are 
understood and effectively used, it may be hard to justify, 
on either a conservation or economic basis, any other type 
of land use for the vast acreage of land on which an ero- 
sion hazard exists. 


The Relation of Water Management 
to Grassland Farming 
(Continued from page 246) 


disposal problems. Where terraces and diversions are 
required on cultivated land adjacent areas of pasture or 
meadows provide the simplest type of outlets. Grass rota- 
tions or strips on terraced fields improve the performance 
of the terrace system as well as the soil structure. Channel 
siltation, damage from over-topping, and terrace mainte- 
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nance are usually reduced. The use of adequate grass and 
other erosion-resistant crops on cultivated land may even 
eliminate the need for artificial water-disposal systems in 
some areas. 

Grassland farming is an important companion to under- 
drainage in low-lying areas. Grassed uplands protect bot- 
tomland drainage investments from detrimental siltation. 
Since grasses withstand excess moisture for longer periods 
than cultivated crops without detrimental effects, grassed 
bottomlands facilitate cheaper drainage installations, in- 
volving a lower degree of drainage and reduced mainte- 
nance costs. Soil improving rotations and a liberal use of 
permanent sod to protect critical areas, such as ditch banks 
and surface washes on drained cropland, reduce mainte- 
nance costs and improve the general efficiency of the 
drainage works. 

Grassland also plays an important role with irrigation. 
Irrigation water and storage facilities are dependent upon 
the uses made of watershed lands. Well-managed grassland 
or similar permanent protection serves the needs well. The 
degree to which meadows or pastures can be substituted for 
cultivated crops largely determines the extent to which 
steeper slopes can be irrigated profitably. Grass rotations 
pay dividends on irrigated land through increased returns 
and improved performance of irrigation systems. 

In a general way, these are some of the more important 
ways in which grassland farming modifies water manage- 
ment problems. There are many more. We need not dwell 
on these obvious benefits further. It is the economy of 
grass in farm practices that, in the long run, will determine 
its place in American agriculture. It must meet the eco- 
nomic competition of other crops. It must pay its way if 
we are to expect farmers to continue planting it. The 
farmer may believe in the soil and water conservation value 
of grass. He may believe in preserving land for future 
generations, but he has the immediate concern of making 
a living, and of paying taxes and insurance. 

Information on the economy of grassland farming is 
meager in comparison to similar information pertaining to 
cultivated crops, but there are some convincing figures. The 
best substantiating evidence lies in the fact that many 
farmers find it profitable and continue its use. More and 
more grass is being substituted for other crops in livestock 
feeding, and the acreage is increasing steadily. Besides 
pasture and hay for livestock many farmers find profit in 
growing grass for seed. When grown on good land and 
given the same managerial skill as other crops, the results 
are amazing. Heretofore, extensive public interest in culti- 
vated crops has discouraged recognition and beneficial de- 
velopment in grassland farming. Within recent years the 
public sentiment seems to be shifting back to grass to a 
degree that may make possible significant improvements in 
conservation farming. 

All land will not become or remain permanently as 
grassland although much of it may, particularly the land 
not suited to tillage. Grassland agriculture is flexible. 
Where conditions permit, a periodic breaking of grassland 
in preparation for other crops is presumed. The total grass 
acreage consequently may be expanded or reduced to meet 
local or national needs. The most difficult thing ani the 
most necessary in the light of past experiences is the proper 
selection and molding of corrective measures into a safe, 
practical farm program that harmonizes with proper !and 
use and changing market conditions. There are some funda- 
mental principles that have widespread application, but 
there is no one remedy or combination of remedies that is 
good everywhere. In the final analysis each farm calls for 
individual diagnosis and treatment. 
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Relation of Drainage to the Victory 
Program of Agriculture 


By John G. Sutton 


HE victory program of agriculture requires that the 

production of many crops be increased and that the 

most efficient farming possible be carried on, consid- 
ering limitations imposed by war measures on labor, equip- 
ment, fertilizers, and critical materials. While the Ameri- 
can farmers under the leadership of the U. S. Department 
of Agriculture and the state agricultural colleges have done 
a splendid job to date in producing food for our people 
and our allies, this is not a time to be complacent. We 
should redouble our efforts on behalf of the Victory Pro- 
gram. Improved land drainage is such a measure because it 
is one of the principal conservation practices which can 
increase production rapidly. 


During the last war many errors in land use were made. 
Large areas of plains were plowed up which resulted in 
great soil loss from dust storms, and the resulting damages 
have not yet been fully corrected. In this war the increase 
in crop production should be secured with a minimum of 
soil erosion and loss. If as much of this increase in produc- 
tion can be secured on flatter lands as practical, it will tend 
to facilitate conservation measures including close-growing 
crops on the steeper hillsides. Frequently improvement of 
drainage systems will enable use of land for growing 
corn, soybeans, and truck crops which are critical to the 


war effort, whereas without drainage the land would have 
to lie idle. 


A review of the benefits of drainage, its influence on 
crop yields, and its requirements indicates that a great deal 
of it can be accomplished at an expenditure which will 
make this an important contribution to the war effort. It is 
important that the scope of drainage which should be car- 
tied on as a war measure, be 
specifically defined to avoid 
criticism that the drainage of 
swamps and undertaking of 
large new projects entails. 


The improved drainage of 
lands now or recently in cul- 
tivation is the type of drain- 
age that will contribute most 
to the war effort. The in- 
auguration of large-scale new 
Ptojects to reclaim lands re- 
quires some years of develop- 
ment, and consequently such 
work would not generally be 
of high priority in the war 
effort. Further, to safeguard 
wildlife resources, federal 
drainage projects are cleared 


—_——. 


Paper presented June 29, 1942, 
at the 35th annual meeting of the 
American Society of Agricultural 
Engineers at Milwaukee, Wis. A 
contribution of the Soil and Water 
Conservation Division. Author: 
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Digging an outlet drain with dragline ditcher to benefit an Illinois 
drainage district 


division. Soil Conservation Service, 
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by the Fish and Wildlife Service of the Department of the 
Interior, and that agency has consistently approved projects 
primarily designed to benefit lands now farmed. It is also 
necessary that speculative features be removed from drain- 
age projects. Engineers must also streamline drainage de- 
sign and eliminate critical materials where possible. 

Improved drainage will result in increased yields on 
many farms, and the following examples illustrate increases 
which are considered typical. Purdue University at the 
Jennings County (Indiana) experiment station found as a 
result of experiments conducted over a 17-year period that 
corn yields were increased from 40.8 to 57.6 bu per acre 
due to proper tile drainage. In the same experiment tile 
drainage caused an increase in wheat yields of from 16.5 to 
28.2 bu per acre. In southern Louisiana recent estimates, 
based on a study of available data, indicated that improved 
drainage in one parish would result in an increase of 7 tons 
per acre yield of sugar cane; 100 lb per acre of cotton; and 
that it would result in doubling the acreage of soybeans 
and truck crops. The effects of drainage cannot always be 
seen because often it is not possible to differentiate at vari- 
ous stages in crop growth between a field of corn that 
will yield 40 bu per acre and one that will yield 57 bu per 
acre. However, the difference is of vital importance to the 
farmer, because the added 17 bu per acre may mean a dif- 
ference between prosperous farming and economic failure. 
Now, in time of war, such a difference is of special im- 
portance because the country must produce more food with 
less farm labor. Improved drainage goes hand in hand with 
efficient farming, but other conservation practices, includ- 
ing fertilizers, green manure crops, proper rotations, must 
be a part of a complete farm 
conservation program. 

There are several ways in 
which drainage benefits crops. 
In the spring well-drained 
fields can be worked earlier 
than poorly drained fields. 
Poor drainage often drowns 
out plants and makes it neces- 
sary to replant crops. Drain- 
age is essential to a balanced 
crop rotation. Sweet clover 
and other soil building crops 
will not grow on soggy soils, 
and liming is often useless 
unless the soil is properly 
drained. Cultivation is more 
costly and wasteful on fields 
not properly drained. It is 
costly and often hard on 
equipment to farm around a 
wet spot in a field. Usually 
the crops which grow in wet 
areas show the effects of poor 
drainage. The crops grown 
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on a well-drained soil are better 
able to withstand drought be- 
cause they develop a deeper and 
stronger root system. The roots 
will not penetrate a saturated 
soil, and poor drainage results 
in a shallow-rooted plant. Wet 
fields at the time of harvesting 
are responsible for many losses. 
For example, wet fields in Illi- 
nois during the 1941 season 
caused large losses in harvesting 
soybeans, a crop which is now 
critical. In Pocohontas County, 
Iowa, this year it is reported 
that 6,000 to 12,000 acres of 
rich agricultural land is idle due 
to poor drainage. Rice is an- 
other crop which requires good 
drainage at time of harvesting, 
otherwise losses occur. By better 
drainage of lands now farmed, 
the farmer can secure increases 
in yields using only equipment 
and labor available. . 

An example of how the U.S. 
Department of Agriculture has 
been working with farmers on 
drainage problems is furnished 
by the results of the CCC drainage program. During the 7- 
year period from 1935 through 1941, with a maximum 
of 46 CCC camps assigned to drainage work, the Depart- 
ment’s program has resulted in benefit to 13,400,000 acres, 
involving over 100,000 farms. The extent of this area is 
about as great as that of the three states of New Jersey, 
Maryland, and Delaware. The work included cleaning out 
6,400 miles of ditches, 1,800,000 lin ft of tile drains, 
184 mi of levees, and leveling of 3,000 miles of spoil 
banks. In accomplishing this work 64,000,000 yd of dirt 
were dug from ditches. In cooperating on this program the 
farmers made a cash contribution of $4,627,855, showing 
that they appreciated the value of the work and the effect 
that it would have on crop yields. The success of this 
program has indicated the continued need for extensive 
drainage work, even though the CCC program has been 
discontinued. 

In a recent inventory of drainage needs it was estimated 
that there are now 31,068,000 acres of lands now farmed 
or partially developed which have a critical drainage prob- 
lem, the solution of which would increase yields. Of this 
total it is estimated that 24,628,000 acres of land lie within 
drainage enterprises. The average estimated cost of neces- 
sary rehabilitation work of the main drain is $4.00 per 
acre. This work can be organized easily and is of highest 
priority. If farmers can get their main drains in good shape 
they will be encouraged to improve their farm drains. The 
remaining land in need of better drainage, which is farmed 
or partially developed, lies outside organized enterprises. 
It is estimated that this land would require improved out- 
lets or main drainage facilities which would cost $10 to 
$30 per acre. In addition to the main drainage work de- 
scribed above, it is estimated that farm drainage would cost 
about $2.00 per acre. In addition to the acreages of land 
now farmed, there are some 17,000,000 acres of undevel- 
oped land which could be drained and developed at reason- 
able cost. Several federal and state agencies deal with 
drainage problems, either of groups or of individuals and 


near Frankton, Indiana 


Before-and-after views of a public drain rehabilitation project 
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contribute to improved drainage 
within their respective fields. 


A great amount of good can 
be accomplished by programs en- 
couraging farmers to undertake 
those simple drainage practices 
which they can carry out them- 
selves. Simple field drains which 
will remove standing water, bed- 
ding (by plowing in “lands” 
leaving deadfurrows 40 to 100 
ft apart), clearing of outlet 
ditches, removal of logs, brush 
debris, and other obstructions 
from drains, and timely repair 
and maintenance of tile drains 
are some of the more common 
practices which farmers should 
be encouraged to undertake to 
secure better drainage. 


The rehabilitation of the 
drainage facilities of drainage 
enterprises (estimated at 24,- 
628,00 acres requiring improved 
drainage) is primarily the re- 
sponsibility of the governing 
bodies of these drainage enter- 
wey and of the farmers whose 
and are affected. The farmers 
can probably accomplish much in securing better drainage 
if they make known their wants to the governing body of 
the enterprise, and show where poor drainage damages 
crops. In many instances it will be good business for 
drainage enterprises and farmers to undertake the neces- 
sary rehabilitation work soon and enable the farmers to 
secure increased yields at the good prevailing prices of 
crops. 

Some government and private institutions have funds to 
lend drainage enterprises or invest in their securities, or to 
lend farmers for the purpose of securing improved drain- 
age. Consideration should be given to means of financing 
drainage operations by prospective borrowers and lenders. 

It is recognized that some drainage enterprises have 
problems which for various reasons they are not able to 
solve with the resources they have at hand. In such in- 
stances federal agencies have rendered direct assistance on 
rehabilitation where facilities are available. Although activ- 
ities of these agencies have been curtailed, it is believed 
that officials responsible for programs, which can assist, 
should give careful consideration to merits of application 
for aid on drainage work. 

The Soil Conservation Service is cooperating with over 
600 soil conservation districts. In such districts drainage 
problems are considered along with other conservation 
problems, and assistance is rendered on the entire conser 
vation program. It is becoming more apparent that in 
many instances drainage is one of the critical consery ation 
problems and that on many farms a successful conser: ation 
program depends on improved land drainage. Some soil 
conservation districts are rendering assistance to drainage 
enterprises. There is evidence that there is an incrcasing 
amount of interest and activity in the drainage phas:s of 
the program within soil conservation districts. 

In England, a large drainage program carried on, with 
the assistance of the British government, is contributing to 
the allied victory program. Drainage is an important phase 
of the English agricultural pro- (Continued on page 252) 
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A Method of Estimating the Minimum Farm 
Equipment Requirements for 1943 
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By J. Brownlee Davidson 


FELLOW (CHARTER) A.S.A.E. 


conserve as much of the scarce materials needed for 

the production of munitions as possible. It would 
appear that there is not a full appreciation on the part of 
the general public of the importance of conserving ma- 
terials for the production of the implements of war. The 
situation may be clearly presented in the statement that “a 
pound of steel for the production of commodities not 
absolutely needed means one less pound of steel for the 
support of the armed forces.” 

The manufacture of farm equipment to be used for 
the production and processing of food should enjoy a fav- 
ored position in wartime production. An effort to relate 
farm equipment to other classes of production in order 
of importance has placed munitions first, transportation 
second, food third, and farm equipment fourth inasmuch as 
it is related intimately to food production. Food could 
easily become as important in a war effort as munitions, 
and in some situations transportation may be as important 
as munitions. All of these basic materials or services are 
all important in a total war effort. 

Any estimate or plan for furnishing the American 
farmer with farm equipment for 1943 must consider four 
essential groups in relation to our maximum war effort. 
These are: (1) the armed forces, (2) the agricultural in- 
dustry, (3) the farm equipment industry, and (4) the 
farm equipment distribution or the dealer system with its 
contribution of service. It would be unfortunate if any 
program of farm equipment production would interfere 
with the best and most effective contribution of each group 
to the country’s best interest for the present and in the 
future. 

The farm equipment needed for 1943 should be speci- 
fically related to the agricultural production objectives set 
for the year. At the present time these objectives have not 


been established. In general it may be expected that they 
will include: 


1 An increase in the volume of certain crops or prod- 
ucts. The 1942 goals compare with 1941 production 
varied with different crops or products from 88 per 
cent for wheat to 255 per cent for peanuts. It is 
expected that the 1943 goals will be somewhat 
higher. 


2 An increase in acreage of certain new crops, more 
particularly oil and fiber crops. 


A most serious aspect of agricultural production for 
1943 is the reduced farm labor supply. Many agricultural 
workers have been inducted into the armed forces and many 
more are employed in munition factories. 


_ The use of farm equipment in agricultural production 
involves many intricate management techniques. In general, 
farm machines are the means of applying power in pro- 
duction processes, thus replacing human effort and making 


| IS extremely important in the Nation’s war effort to 


Paper presented July 1, 1942, at the 35th annual meeting of the 
American Society of Agricultural Engineers at Milwaukee, Wis. Author: 


Professor of agricultural engineering (and head of department), Iowa 
State College.. 


labor more effective. Any analysis of agricultural produc- 
tion methods and costs indicates how important the use of 
power and labor may be. To illustrate, in the United States 
where the use of farm equipment is more advanced than in 
any other country, researches reveal that the labor of pro- 
ducing corn may vary as widely as from 500 to 3 minutes 
for a bushel. 

The new farm equipment required by the American 
farmer in 1943 that will enable him to reach the goals 
which will be set for food and fiber production depends 
upon a number of separate influences and needs. A logical 
way to obtain the total requirement would seem to be to 
consider these specific needs separately and add the separate 
items to obtain a total. Thus stated algebraically the esti- 
mate would take the form: 


P=A+B+C++ etc. 


Where P is the estimated farm equipment required, and 
A, B, C, etc., are items of farm equipment needed to fulfill 
specific needs. 


In considering the farm equipment needed, it seems 
proper that the farmer's total supply of equipment now on 
hand should be considered as the base for estimates. This 
is fairly easy to arrive at since it is known that farm equip- 
ment has an average life of about twenty years. The farm- 
er’s present inventory of farm equipment will be very close 
to the machinery purchased during the past twenty years. 
This base can best be obtained in the form of the first cost 
to the farmer from which the estimated cost of manufacture 
and the tonnage of materials used may be made. 


The specific items of production will now be discussed. 


A. Repairs. It is generally agreed that as a means of 
securing economy in the use of materials and assuring the 
highest possible operating efficiency of farm equipment, 
every machine that can be repaired should be repaired even 
if under normal conditions the purchase of a new machine 
would be the normal thing. 


The repairs needed for all of the machines the farmer 
has may be fairly well determined by applying a cost of 
repair percentage to the total cost of the farm equipment 
in use. Researches indicate that the annual cost of repairs 
average from 1.5 to 1.9 per cent of the first cost. 


B. Replacement of Machines. Even with more than 
normal repairs to farm machines, it is recognized that some 
machines will necessarily need to be replaced and it would 
be impractical to repair them. Machines destroyed by 
accident and fire are included in this category. The normal 
annual replacement of farm machines is about 5 per cent 
as indicated by an average life of twenty years. It is a 
matter of judgment as to the minimum to which farm ma- 
chine replacement may be reduced without handicapping 
the farmer in his production program. It is known that 
during years of agricultural depression farmers reduced 
their purchase of new machines greatly. The estimates of 
the minimum number of machines needed for replacement 
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seem to vary between 1/2 to 1 per cent, or 1/10 to 1/5 of 
normal replacement. 


C. Machines for Increased Production, Not Including 
New Crops. An estimate of new equipment needed for 
increased production consists in balancing specific increases 
called for against unused capacity. Some researches indi- 
cated that there is much unused capacity which may be 
made available through cooperative use or by custom work. 


D. Machines Needed for New Crops. To further the 
war effort and to meet civilian needs of products not now 
available on account of the war, the growing of certain 
new crops is demanded of the farmer. The volume of 
machines needed may be determined by the acreage of such 
—_ crops desired and the capacity of each machine 
used. 


E. Farm Equipment Needed to Alleviate Labor Short- 
age. It can well be urged that the most important need of 
new farm equipment is due to the labor shortage. It is the 
one factor in agricultural production that has changed more 
than any other. 


In making an estimate of the farm equipment needed 
to compensate for labor shortage, the labor-saving capacity 
of certain farm machines should be used to compensate for 
the reduced labor available. Two of the most important 
labor-saving machines are the combine and the corn picker. 


F. Tractors Needed. It is an advantage to consider 
tractors as a separate item. In the first place, tractors are 
only one source of farm power. Since it is known that 
there will be a reduction of about 300,000 work animals in 
1943, additional tractors should be provided to care for 
the reduction. A normal replacement ratio is one tractor 
for six animals. New tractors will be needed for the re- 
placement of worn-out or obsolete tractors which is nor- 
mally 6 to 8 per cent annually. One per cent for replace- 
ment is thought to be very necessary. The tractor more 
than any other class of farm equipment, can be used to 
save labor in field work on account of its larger unit size 
and higher speed of operation. 


G. Farm Equipment for Export. As an important 
contribution to the war effort it is thought that the United 
States should export some farm equipment. Canada has 
the same needs and conditions as the United States. It has 
been pointed out that the shipment of a tractor, its ma- 


The manufacture of farm equipment 
to be used for the production and 
processing of food should enjoy a 
favored position in wartime pro- 
duction. An effort to relate farm 
equipment to other classes of pro- 
duction in order of importance has 
placed munitions first, transportation 
second, food third, and farm equip- 
ment fourth inasmuch as it is 
related intimately to food produc- 
tion. Food could easily become as 
important in a war effort as muni- 
tions, and in some situations trans- 
portation may be as important as 
munitions. 
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chines, and fuel to England to be used in the growing of 
cereals may save from seven to ten times the shipping 
space required to send the cereals which may be produced. 


Relation of Drainage to the Victory Program 
in Agriculture 


(Continued from page 250) 


gram to increase food production in the British Isles and 
save ship cargo space. Mr. John T. Olsen of the Soil (on- 
servation Service recently returned from a trip to England 
made at the request of the British Ministry of Agriculture 
to study drainage conditions. 


The British Minister of Agriculture summarized prog- 
ress and some of the drainage problems in a message de- 
livered in the House of Commons March 18, 1942. Fol- 
lowing are extracts from his message: “The Ministry has 
already completed or had in hand the improvement of 
between 2,000,000 and 3,000,000 acres and one of the 
most encouraging features is the extent to which farm 
ditching is being carried out. Up to the end of 1941 farm 
ditching schemes had been approved for 1,300,000 acres; 
41 per cent of this work has been finished, and 40 per cent 
is in progress. Approved mole drainage schemes cover 
150,000 acres. .... Tile drainage schemes cover 90,000 
acres. . . . . Every kind of machinery upon which we can 
lay our hands is being used for drainage purposes to try to 
diminish the need for labor. . . . . Unfortunately there are 
thousands of miles of ditches which are not doing their 
jobs, and in consequence tens of thousands of acres are 
waterlogged and cannot produce maximum crops. Ditches 
are the key to the whole drainage problem, and I want 
farmers, landowners, farm workers, and my committees to 
make it their watchword to fight to the last ditch.” 


This interesting comment on the drainage program in 
England indicates the importance which our allies attach to 
drainage. A recent estimate indicated that by the end of 
the year there would probably be about 900 draglines in- 
cluding 400 government-owned machines operating in the 
United Kingdom. Several drainage engineers have volun- 
teered to go to England from this country to assist on the 
technical phase of drainage. 
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HE American Society of Agricultural Engineers has 

constantly emphasized the critical character of the 

farm structures problem. Surveys indicate conditions 
of over-age, depreciation, need for repair, inadequate equip- 
ment, and lack of planning. The facts are generally familiar 
and have been widely used as a basis for educational activi- 
ties, public programs, and proposals for financial aid. 


The Farm Building Situation. The reason for this situ- 
ation is primarily economic. It is an established fact that 
expenditures are not made for farm building improvement 
when farm prices are relatively low. From 1920 to 1939 
the entire amount spent for repair, remodeling, replace- 
ment, and new construction of farm buildings was not 
suficient to offset the depreciation and the repairs that 
would have been necessary to maintain the buildings in a 
constant condition. 


Data and estimates from the U. S. Department of Agri- 
culture place expenditures for farm buildings at 459 mil- 
lion dollars per year, and depreciation, or wearing out, at 
545 million dollars, leaving a deficit of 86 million dollars 
annually. If the expenditures are divided among 6 million 
farm units, the average yearly amount will be about $75 
per farm. According to the census estimates, total farm 
building values declined 17 per cent from 1930 to 1940. 


These data indicate the serious condition of the farm 
plant and justify the statement that farm buildings are in 
relatively worse condition than at any time since World 
War I. In more than 20 years of peacetime, the broad 
seen of farm structures have not been solved. It may 
e that the present war will create a situation that will per- 
mit more effective efforts toward a solution. 


Gearing to the War Effort. The advent of war has 
created an immediate demand for structures to meet pro- 
duction goals, save labor, and conserve energy, materials, 
and commodities. Any consideration of the problem of 
gearing farm structures to the war effort must take account 
of these immediate needs as well as of general conditions. 
The problem may then be stated as one of modifying the 
normal program to meet the immediate need, while at the 
same time adhering to the basic objective of promoting a 
higher level of quality and a better standard of efficiency. 


There are four principal factors involved in gearing 
structures to the war effort: 


1 There are a number of conditions that favor an 
extensive program of farm structures, conditions that in 


normal times would develop new construction and repair 
almost to record proportions. 


2 There are limitations imposed by the war, which on 
the surface appear to restrict much of the potential activity. 


3 There are opportunities for service and advance- 


ment under war conditions that would not occur in peace- 
time. 


__ 4 There must be a leadership competent to assume the 
initiative in a wartime program. 


—_. 


Paper presented July 1, 1942, at the 35th annual meeting of the 
American Society of Agricultural Engineers at Milwaukee, Wis. Author: 
Professor of agricultural engineering, University of Illinois. 


Gearing Farm Structures to the War Effort 


By Deane G. Carter 


FELLOW A.S.A.E. 


Favorable Factors. The encouraging factors for the 
construction of farm buildings include the following: 


1 Farm incomes are relatively high. It has been indi- 
cated that such a condition is favorable for making farm 
improvements. 


2 There is a lack of competition for income. Many 
things that normally take a share of the farm income are 
off the market or are available only in limited quantities. 


3 Farm building needs are constantly changing. There 
have been major changes in the mechanization of agricul- 
ture, in livestock production requirements and crop process- 
ing, and in structural materials, methods, and equipment, 


all within a period that is less than the average age of 
farm structures. 


4 Structural conditions are now inadequate. The sur- 


vey data already noted emphasize the necessity for repair 
and improvement. 


5 There is a deficit to be made up. The cumulative 
deficit, or the excess of depreciation over expenditure, has 
amounted to an estimated $1,720,000,000 in 20 years. 


6 There is a wartime emphasis on production, conser- 
vation, and labor saving. These immediate war objectives 
must be served by extensive programs. They include fire 
and accident prevention, improvement of storage structures, 
alterations and additions to present buildings, and treat- 
ment of structures to conserve fuel, safeguard health, save 
labor, and protect crops and animals. 

7 There is an increased interest in farm structures. 
This interest is exhibited by the farmer as he is called upon 
for increased production, by the manufacturer and dealer 
who find some of their normal sales outlets closed, and by 
the public in general that wants the farmer to produce 
vitally needed food, fats, and fiber. 


8 There are materials and services available for farm 
building. There is no way by which all available goods 
and services can be used directly in the war effort. Lumber 
dealers will remain in business, rural carpenters cannot 
all be used on war work, and many materials are not on 
the list of scarce or critical items. 


Limitations. The limitations and restrictions on farm 
building are somewhat less tangible than the favorable 
aspects. They are widely misunderstood; they have been 
modified in some respects to favor farm construction; and, 
most important, they are less restrictive than has been 
assumed in many instances. Among the limiting factors, 
only the scarcity of some materials is serious. This situa- 
tion has virtually eliminated new residential construction 
and the purchase of major equipment, such as heating, 
plumbing, and electrical installations. The scarcity of spe- 


cific materials has, moreover, created a hardship for some 
farmers and some suppliers. 


On the other hand, there are some advantages in so far 
as farm buildings are concerned. For example, there is no 
limit on the manufacture of wooden bins; 2,500 tons of 
nails have been authorized recently for the repair or con- 
struction of grain storages; the freezing order on lumber 
has been modified for farm storage construction; and a 
method has been provided to issue authorization and priori- 
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ties to replace farm construction destroyed by fire, flood, 
earthquake, and the public enemy. 

Conservation order No. L-41 does not prohibit normal 
repairs, residential work up to an estimated cost of $500, 
or agricultural construction up to an estimated cost of 
$1,000. Under this order it is possible for any farm to 
spend $1,500 or more in one year for buildings, which is 
20 times the average amount spent per year per farm dur- 
ing the last 20 years. The permitted construction exceeds 


in amount the average value of all buildings per farm in 
same 10 or 15 states. 


Wartime Opportunities. In a wartime program, the 
opportunities may offset the obstacles, in so far as farm 
structures interests are concerned. Moreover, a definite 
program must be developed and executed or farm struc- 
tures may recede to the classification of non-essential and 
their development may be deferred to a more favorable 
time. The opportunities for construction may be outlined 
as follows: 

1 It may be assumed that construction permitted under 
the War Production Board limitations is regarded as de- 
sirable and essential, and that it will not interfere with 
necessary war activities. Every legitimate advantage may 
therefore be taken to utilize the provisions of the order for 
building development. 


2 Although emergencies will develop, each emergency 
will offer an opportunity to find a solution, to make wider 
contacts, and to render needed service. At the University 
of Illinois, the three emergencies concerned with the need 
for machinery repair, soybean handling, and fire and acci- 
dent prevention produced three publications with a total 
issue of more than one-half million copies. The blueprint 
plan service supplied a record number of farm building 
plans in 1941 and in the first six months of 1942. 

3 Confusion with respect to limitations and priorities 
offers an opportunity to analyze and interpret orders and to 
disseminate information to extension agents, vocational 
teachers, lumber dealers, and others. 

4 Plans become increasingly important when expendi- 
tures are limited and exacting requirements have to be met. 
Engineers may render a double service by making refine- 
ments in existing plans, and developing new ones that are 
applicable to emergency conditions. 

5 Efforts can be made to attain a wider acceptance of 
structural recommendations that may result in the need for 
smaller amounts being spent on more farms in order to 
attain a greater than normal development. If major struc- 
tures are out of the question, needed minor improvements 
can be made that would otherwise be neglected. 

6 Proposals relating to low-cost methods, home labor 
utilization, and the use of native structural materials have 
greater merit than ever before, and a program involving 
these principles serves the three-fold purpose of meeting 
permitted costs, attaining better buildings, and conserving 
materials, transportation, and services needed for the war. 

7 Post-war conditions will again center attention on 
public programs. The farm structures field will be attrac- 
tive to program planners who are seeking a backlog of 
activity. There is the possibility that at that time farm in- 
comes may be less favorable for making investments in 
permanent improvements. Furthermore, the technical ad- 
vances in equipment, materials, and production will have 
to be incorporated into plans and recommendations. These 
factors will all be involved in developing a satisfactory 
program. 
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The Program. A summary of the foregoing statements 
of possible opportunities suggests the following steps for a 
wartime program for farm building advancement: 


1 To recognize the War Production Board's permitted 
construction as a responsibility in keeping the farm plant 
in order by encouraging the use of available goods ind 
services in whatever manner is needed to further procuc- 
tive effort, conserve values, and maintain the most desirable 
condition of repair. 


2 To utilize every occasion of emergency need as an 
opportunity to render service and enlarge contacts through 
research, plan services, letters of information, and pub! ca- 
tions. 


3 To emphasize a definite program of repairs, altcra- 
tion, remodeling, replacement, and additions that will off- 
set the decline in major construction by a vastly increased 
number of smaller projects of definite value. 

4 To devote every effort toward the utilization of 
materials, labor, and services not feasible for use in direct 
war production for the purpose of advancing farm struc- 
tures, with special attention to “homemade” or “‘selfhclp” 
procedures. 


5 To examine existing plans carefully and make such 
revisions and new designs as may be necessary to fit those 
plans to present needs. 

6 To begin planning, individually or as a group, for 
the impact of post-war conditions and demands, to the end 
that farm structures will give the best service. 


Leadership. The leadership for executing a wartime 
farm program must come from the individuals and agencies 
most directly concerned. This means that the American 
Society of Agricultural Engineers will contribute largely to 
that effort. The Society has always recognized farm struc- 
tures as a major division of its work. Its past record of 
achievement and its sponsorship of research and educational 
activities and services indicate that it will be capable of 
meeting the present responsibility. 

A series of emergencies since 1920 has affected farm 
buildings adversely, with the result that there has been no 
favorable time for an aggressive program for the advance- 
ment of farm structures. The war has revealed the critical 
nature of farm buildings needs, and it may well be that 
now is the favorable time for the long deferred program. 


One Aspect of Mechanization 


ARM mechanization is counted a blessing, if it comes to 
replace labor lost to industrial employment. It has been 
advanced most rapidly in the past, with wheat and other 
crops, because of labor scarcity or unreliability at harvest 
time. Dependability is mechanization’s principal attraction 
for farmers. Unemotional and tireless reliability to peri orm 
tasks on time is what farmers seek in power and machinery. 
They prefer to pay their hired men higher wages in the 
factory production of these new time savers, rather than to 
pay them lower wages for less efficient work on the farm. 
The net saving in national employment is not great, for in 
addition to the manufacturing, the mining, transportation, 
commercial, and service employment must also be included. 
The machine gives the farmer labor on deposit for use on 
demand. That is why he buys it and will continue to buy it, 
while half his sons and daughters go to town to joir the 
population which makes, sells, or transports machinery and 
other modern conveniences and services. That situation, it 
seems, is better than a preponderantly agricultural economy, 
at least for Americans. 
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Soil Pasteurizer 


Tavernetti 


MEMBER A.S.A.E. 


NUMBER of devices have been designed and used 
for the pasteurizing of soil. Practically all of these, 
however, have been of the batch type which pas- 

teurize a given quantity of soil at a time and require a 
relatively long period for the process. Little attention has 
been given the continuous pasteurizer in which a stream of 
soil is — through a heater. A device of this type, 
using a belt conveyor, was built and used in New York and 
was described by Caplet and Newhall?. 

Because the continuous pasteurizer has certain desirable 
characteristics, the design, construction, and testing of such 
a device were undertaken in the agricultural engineering 
division of the University of California. Two machines 
were built and tried, in which the soil was heated as it was 
carried by a screw conveyor from a hopper through a heated 
pipe. In the first machine a 3-in conveyor and i were 
used and proved satisfactory except for limited capacity 
(about 3 cu ft per hr) and certain mechanical difficulties. 
In the second machine a 4-in conveyor and pipe were used 
along with certain mechanical changes, and preliminary 
tests on this unit have been satisfactory from both a me- 
chanical and pasteurizing standpoint. 


Construction. In Figs. 1, 2, and 3 are shown the details 
of construction. The hopper which has a volume of ap- 
proximately 5 cu ft, is made with vertical sides and is —- 
ped with two agitators each of which covers one-half the 
width and the entire length. It was found that this arrange- 
ment was more satisfactory in preventing bridging of the 
soil and maintaining a uniform feed to the conveyor than 
sloping sides and a single-center agitator. The agitators 
rotate in opposite directions and toward the conveyor on 
the bottom. They are driven by spur gears with a 3-in 
gear on the conveyor shaft in mesh with a 9-in gear on 
one agitator, which in turn is in mesh with a 7-in gear on 
the other agitator. 

The heater consists of a 6-ft length of standard 4-in 
iron pipe around which are wound two 2500-w flexible 
metal-sheathed heating elements. The elements are approxi- 
mately 14 in in diameter and 19 ft long, and are wound 

Paper presented June 29, 1942, at the 35th annual meeting of the 
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spirally with about 2 in between turns. In order to obtain 
better heat distribution, there is a sheet metal casing over 
the heating elements and the spaces between turns are 
filled with metal filings. The entire heater is insulated with 
4 to 6in of mineral wool. 

The screw conveyor is a standard 4-in diameter with a 
4Y,-in pitch. It is 8 ft long and extends through the entire 
length of the pipe and a semi-circular trough in the bottom 
of the hopper. It is supported by hardwood bearings on 
each end and is driven ] means of a chain and sprocket 
from a speed reducer, which in turn is driven through a 
V belt by a 1/,-hp electric motor. Both the speed reducer 
and motor are equipped with cone pulleys so that the speed 
of the conveyor may be easily changed to suit the condi- 
tions. The base of the motor has both lateral and longi- 
tudinal adjustments which makes possible the use of any 
two sheaves. The latter is important because due to the 
low speed of the conveyor a change of 1 rpm in its speed 
may mean a change of 10 to 15 per cent in the quantity of 
soil handled. 

The thermostat, which is connected in series with the 
heating units and has its sensitive element against the pipe, 
is provided mainly for protection against damage to the 
equipment from excessive temperatures. It is not a neces- 
sity for the operation of the machine, but is recommended 
as a safety precaution in case the heat is left on when soil 
is not being conveyed through the pipe. If a thermostat 
with a range of 400 to 600 F (degrees Fahrenheit) is pro- 
vided, it may also be used to some extent in controlling the 
temperature of the soil. 

The pilot light is provided for convenience in deter- 
mining when the heaters are operating. 


Results. The quantity of soil that could be pasteurized 
varied with the initial soil temperature, the pasteurizing 
temperature, the type of soil, and the moisture content. In 
Table 1 are shown typical operating characteristics with 
various soils. The average rate of pasteurizing was approxi- 
mately 5 cu ft of loose soil per hour, or 1 cu ft per 1000 w 
of heating capacity. 

The moisture content of the soil was an important factor 
in the proper operation of the machine. While the device 
operated at its greatest mechanical and thermal efficiencies 
with dry soil, its efficiency as a pasteurizer decreased be- 
cause of the greater difficulty in destroying organisms. If 
the soil was too wet, it tended to stick and ball up, increas- 


Fig. 1 (Left) A view of the com- 
pleted continuous soil pasteurizer 
designed, built, and tested in the 
agricultural engineering division of 
the University of California e 
Fig. 2 (Right) A section of the pas- 
teurizer showing construction of 
the heater 
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TABLE 1. OPERATING CHARACTERISTICS OF CONTINUOUS 
SOIL PASTEURIZER 


Con- Initial Final 
Moisture, veyor Capacity, soil soil 
content, speed, cu ft tempera- tempera- 
Type of soil % rpm per hr ture, F ture, F 
Equal parts sand, 
loam, leaf mold 13.2 7.3 4.0 60 210 
Equal parts sand, 
loam, leaf mold 13.2 9.2 5.3 60 185 
Sandy loam 12.2 9.2 5.5 60 175 
Sandy loam 9.1 9.2 7.5 50 170 
Mixture peat and loam 24.0 7.3 5.0 60 210 
Mixture peat and loam 24.0 9.2 6.0 60 190 


ing the power required to drive the conveyor and decreasing 
the capacity (Fig. 4). The most satisfactory combination 
of mechanical operation and pasteurizing was obtained 
when the soil was moist enough not to be dusty, but still 
dry enough so that it would crumble readily after being 
squeezed in the hand. The desirable percentage of mois- 
ture varied from as low as 3 or 4 per cent with pure sand to 
as high as 25 or 30 per cent with soils containing consider- 
able organic material. 


In Tables 2 and 3 are shown the results of tests to de- 
termine the effectiveness of the device in controlling several 
soil-borne disease organisms. Damping off (pythium) and 
rhizoctonia were controlled when the soil was heated to 
150 F or above, while nematodes were controlled at 130 
to 140 F or above. 


Some observations were also made on the effect on weed 
seeds. Good results were obtained with soft seeds, but 
hard-shelled seeds such as morning glory and burr clover 
were not affected even at temperatures as high as 200 F. 
In these tests, however, the soil was discharged from the 
machine directly into flats and no attempt was made to 
hold it at a high temperature. 


TABLE 2. EFFECT OF CONTINUOUS PASTEURIZER ON DAMPING 
OFF OF SUGAR BEET SEEDLINGS 


TRIAL I 
Soil Emergence Post-emergence Survivors 
temperature, per 100 damping off per per 100 
F seed balls 100 seed balls seed balls 
Nonpasteurized 110.00 25.83 84.17 
155 125.00 0.00 125.00 
180 141.67 0.84 140.83 
195 111.67 0.00 111.67 
TRIAL Il 
Nonpasteurized 114.3 74.7 39.6 
150 202.0 0.0 202.0 
170 196.0 0.0 196.0 
180 187.0 0.0 187.0 
200 185.0 0.0 185.0 
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General Observations. Screening the soil through a 
quarter-inch mesh hardware cloth before putting it through 
the pasteurizer was necessary when it contained rocks or 
other hard material that interfered with the operation of 
the conveyor. 

When the heater was cold, it required from 10 to 
15 min to heat it to the proper temperature before starting 
the conveyor. The temperature of the pipe, as taken by 
thermocouples on the outer surface about the center, varied 
between 450 and 550 F when soil was being heated to tem- 
peratures between 175 and 210 F. 


TABLE 3. EFFECT OF CONTINUOUS PASTEURIZER ON NEMA- 
TODES AND RHIZOCTONIA 


TOMATOES 
Soil Average Average Per cent 
temperature, Number weight, height, infested with 
F plants ers in Nematode 
Nonpasteurized 16 0.61 1.70 100 
130-140 21 1.43 2.80 0 
150-160 20 1.70 3.10 0 
160-175 mw 1.97 3.00 0 
170-180 18 1.80 3.00 0 
WHIPPOORWILL COW PEAS 
Soil Average Per cent Per cent 
temperature, Number weight, Nematode Rhizoctonia 
F plants gers infested infested 
Nonpasteurized 20 1.12 55 100 
130-140 20 1.47 0 60 
150-160 20 2.05 0 0 
160-175 10 2.28 0 0 
170-180 15 1.77 0 0 


The soil went through the heater in approximately two 
minutes, but it could be held at a high temperature for 
several hours if placed in a covered wood container. There 
was a drop of 20 to 40F in the temperature of the soil 
between the heater and the container into which it was dis- 
charged, depending on the temperature of the air and the 
soil. 

A maximum soil temperature of 212 F could be ob- 
tained with moist soil. The loss of moisture by the soil was 
negligible in the heater, but there was a loss of 1 to 3 per 
cent, depending on the moisture content and temperature, 
when discharged into an open container. 

There was considerable tendency for abrasive wear on 
the outer edge of the conveyor flights, and it would be 
advisable to use a conveyor with this portion of the flights 
specially hardened. Wear on the flights had the effect of 
reducing the capacity of the conveyor and making it neces- 
sary to increase the speed to convey the same quantity of 
soil. It also allowed a space be- (Continued on page 261) 
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Fig. 3 (Left) Construction details of the continuous sil 
pasteurizer e Fig. 4 (Above) Effect of moisture content 
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The Drying of Young Grasses for Feed 


By Newton O. Belt 


MEMBER A.S.A.E. 


HE greatest single problem with which the farmer 

has always been faced is that of the weather. It is at 

times his best friend and at others a vicious and de- 
structive force which upsets his most careful plans and 
makes farming one of the most hazardous occupations from 
an economic point of view. The solution to this problem is 
not that of controlling the elements, but in cooperating with 
the forces of nature to best utilize those bounties which in 
favorable seasons produce a surplus that is often wasted. It 
seems that Nature works on a predetermined plan of sup- 
plying an abundance with the purpose of having it stored 
away for those succeeding periods of scarcity. This very 
principle of operation is one which makes agriculture one 
of the most fascinating of occupations, and one which calls 
for an exercise of much ingenuity on the part of the farmer 
and provides a reason for the application of certain 
phases of engineering, particularly in the fields of harvest 
and storage. 

Now let us consider some rather special problems of 
storing this surplus in such a form that it is most valuable. 
Perhaps the simplest and the oldest method of storing food 
is that of drying. Most vegetable matter contains a large 
amount of water which can be removed and which permits 
the dried product to be stored indefinitely with a minimum 
of waste, provided drying is properly carried out. 

One outstanding example of this which deserves the 
careful consideration of agricultural engineers, is that of 
drying young green grass as a means of preparing a stored 
feed for grazing animals. The field of hay drying by arti- 
ficial methods is an important one and will be mentioned 
again further on in this paper, but the drying of young 
grasses has perhaps not received the attention it deserves, 
and I want to describe rather briefly some of its outstanding 
features and present some of the unsolved problems con- 
nected with it. 

We all know, through practical experience, the effect 
of spring pasture on grazing animals, and we who were 
farm boys, remember how the old cow used to run the 


Paper presented June 29, 1942, at the 35th annual meeting of the 
American Society of Agricultural Engineers at Milwaukee, Wisconsin. 
A contribution of the Power and Machinery Division. Author: Engi- 
neering department, E. I. duPont de Nemours & Co. 


Epitor’s NOTE: The work described in this paper was not connected 
with the Du Pont Company but was the author’s own enterprise. 


Left: The Wilder cutlift combine, designed in England for the purpose, 
is shown here cutting and loading short grass for drying e Right: 


milk bucket over when she went out on the pasture in the 
spring. We may not have been able to analyze the phenom- 
enon then, but on looking back we come to the con- 
clusion that young green grass is the ideal food for grazing 
animals. Laboratory work has proved this still further, 
and we are told that immature pasture grasses contain not 
only the readily digestible elements of food, but vitamins, 
important minerals, and certain elements such as the so- 
called “grass juice factor”, which are very important to 
the health, reproduction, and milk-giving characteristics 
of the dairy cow. Some of these elements are transmitted 
through the milk to us, and their beneficial results may be 
traced back to green pasture grasses. 


Nature, according to her program, gives us a great 
abundance of grass at certain seasons and leaves it up to 
us to find ways to preserve this bounty for times of short- 
age. This problem is further complicated by the fact that 
as soon as we attempt to take care of this surplus, Nature 
makes an attempt to destroy it. As soon as grasses and 
hays are cut, the process of destruction begins in the very 
cells of the plant itself; in addition, the ultraviolet rays 
of the sun begin to attack certain perishable elements such 


as carotene, and very likely the weather steps in to finish 
the job. ; 

But there is an excellent solution to this problem, as yet 
not perfected, but ready for further development, and that 
is by artificial drying in such a manner as to quickly remove 
the water and leave the other elements of the grass intact. 
The drying of young green grass was first developed on a 
farm scale in England and interest in the subject has been 
very keen. S. W. Cheveley says in his book “Grass Drying’’, 
“No other development in British agriculture during the 
past half century has aroused such interest or progressed 
so rapidly.” 

During 1937, Dr. C. M. A. Stine, vice-president and 
director of research of the E. I. duPont de Nemours and 
Company, was in England and had an opportunity to study 
this operation, and through his understanding of science 
and chemistry, Dr. Stine saw the great possibilities of pro- 
ducing high-quality feed from surplus pasture grasses. 
Having also in mind the soil saving value of grassland as 
compared to cultivated crops, Dr. Stine decided to try this 


Feeder end of a high-temperature rotary type of drier showing 
feeder arrangement and inlet for hot gases to the drying cylinder. 
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process on his own modern and up-to-date dairy farm near 
Newark, Delaware. 

By 1937 there were a number of farm grass driers on 
the market in England and more than fifty were in opera- 
tion. They had also developed a field machine for cutting 
and loading short grass. This machine was known as the 
Wilder cutlift combine. Upon investigating driers in this 
country there seemed to be none available which met the 
requirements of farm use, including cost, simplicity of 
operation, and the ability to handle short grass, so Dr. Stine 
obtained the permission of the manufacturers of an Eng- 
lish drier, known as the Billingham drier, to use their prin- 
ciple of operation and to build a drier of the Billingham 
type for his farm. They sent a very fine small-scale model 
with certain design data, and from this we built a drier 
on the farm using local labor for its construction. The cut- 
ting and loading of short grass presented another problem 
as there appeared to be nothing on the American market 
at that time to do the job, so a Wilder cutlift combine was 
purchased from England. 

The growing of the most suitable grasses for drying 
was another problem, as many people have the idea that 
the peculiarities of the British climate make it possible to 
grow grasses there better than we could hope to grow 
them. This was put up to Prof. D. B. Johnstone-Wallace 
of Cornell University, who has spent many years studying 
grasslands in England and this country. Prof. Johnstone- 
Wallace says that we can grow just as good grass in many 
parts of this country as they have in England. Following 
his instructions, Dr. Stine and L. T. Staats, manager of 
the former's farm, planted grasses. The development of 
this grassland was very interesting, and by the spring of 
1938,'a very fine crop of pasture grass was ready for dry- 
ing. This was perhaps the first farm in this country to grow 
and dry grass as a means of producing dairy feed. This 
farm is known as Foxden Farm, and I will later refer to 
the drier as the Foxden drier. 

At this point I want to give a definite explanation 
of the term “dried grass’ and to describe the grasses used 
for drying. Dried grass must not be confused with hay. 
It is in no sense of the word a roughage feed and should 
not therefore be classified with hay. It is a concentrate, 
highly digestible, very palatable, rich in protein, vitamins, 
and minerals, and can be substituted for any other concen- 
trate in a dairy cow’s ration on a nutriment basis. So in our 
consideration of dried grass, let us think in terms of a 
concentrate only — not hay. 

The grasses most suitable for drying for feed are the 
pasture type of perennial grasses such as would make a 


Left: Loading a Billingham type tray drier with grass e Right: A dried grass baling press of the one-stroke toggle principle 
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permanent pasture. Alternating drying and grazing has 
been found to be a good practice which helps to maintain 
the proper balance of herbage in the mixture. While any 
grass can be dried to make a good feed, a pasture mixture 
of Kentucky bluegrass, perennial rye grass, orchard grass, 
timothy, and legume such as Kent wild white clover, ladino 
clover, birdsfood trefoil, or Korean lespedeza, is excellent. 
The two best types of grasses we have so far used ire 
the Cornell pasture mixture with Kent wild white clover, 
and a similar mixture replacing the wild white clover with 
ladino clover. The ladino clover in the mixture has made 
the largest yields of high-quality dried grass. But any type 
of pasture grass, properly limed and fertilized, will make 
good grass for drying. The best stage for cutting is be- 
tween 4 and 12 in high. Beyond this stage the percentage 
of fiber increases and the food value goes down. Eight 
cuttings per season and yields of 4 tons of dry matter per 
acre have been obtained in good years, and this could likely 
be exceeded with the application of larger amounts of the 
correct fertilizers. 


For a comparison of dried grass and hay, I refer you 
to a bulletin published by the University of Delaware, by 
M. W. Goodwin, entitled “The Effect of Clipping and 
Drying Immature Grasses on Their Yield and Chemical 
Composition”, and to a work later to be published by 
A. E. Thomhave of the University of Delaware covering 
comprehensive feeding experiments with dried grass. 


In the light of present-day conditions there are two 
phases of our agricultural economy that seem to merit 
careful consideration relative to drying grass, as follows: 


1 The splendid work of the country’s soil conservation 
program encourages the use of grass land instead of culti- 
vated crops, but an increase in grass land means a surplus 
of grass, especially during the growing seasons. Obviously 
we could not keep sufficient stock to take care of the peak 
production of grass, because this stock would have to be 
fed during times when there is a shortage of grass. The 
production of a concentrated feed from this surplus would 
help to take care of this problem. 


2 Our Secretary of Agriculture tells us that in time 
of war food is just as vital as munitions. If we can better 
utilize our grass by drying, dried grass can replace grain 
to a considerable extent in the feeding of dairy cows. This 
would improve the quality of the milk, butter, and cheese, 
and divert grain into the production of pork and beef. This 
may become of vital importance when we are called upon 
to feed the hungry mouths of Europe. 

While the drying of grass is of outstanding promise for 
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future development, it is only one of many farm crops 
which can be dried successfully. The production of 
alfalfa meal by dehydration is too well known to merit a 
detailed discussion, but it is important to note that the 
poultry industry is becoming aware that there are elements 
other than protein in alfalfa meal which may be of far 
greater importance, and that this meal should also be rated 
on a carotene basis. 

Other forage crops such as young soybeans, lespedeza, 
and cowpeas, and even green corn fodder, can be very 
nicely dried to produce a good quality feed. These crops 
could be used as fill-in crops while grass is not available, or 
for those sections of the country not adapted to pasture 
type grasses or alfalfa. 

The sweet potato can be converted to an excellent feed 
by drying. Its use in the manufacture of starch may be 
developed, if it could be dried and shipped in the form of 
meal. 

Two years ago I visited the Shelby County penal farm 
at Memphis, Tenn., and was impressed by their success in 
drying vegetables and fruits grown on the farm and stored 
for winter use as food for the inmates of the prison. They 
were drying tomatoes, onions, carrots, string beans, and 
many other things, and storing their products in paper car- 
tons. The use of their drier, which was a ohio 4 affair 
had replaced the hitherto extensive canning operations. 
They were storing food, not water. 

The off-season use of any farm drier is of vital eco- 
nomic importance. There are enormous quantities of cow 
and poultry manure which are today being wasted, and 
which could be used if dried so that it could be more con- 
veniently handled and stored. Walker-Gordon in Plains- 
boro, N. J., operates a large drier all winter on cow ma- 
nure and bags the product for market. 


A CONSIDERATION OF THE MEANS AND ECONOMICS 
OF SOME OF THE GRASS-DRYING PROBLEMS 


Now let us consider the means and economics of some 
of these problems. I will touch briefly on the design 
data, experimental results and theory in connection with 
drying machinery, and give you some of the high spots 
of my experiences in the design, operation, and the results 
obtained with five drying plants on farms within the last 
few years, and point out some conclusions that may be 
interesting. 

The Foxden drier, which has been previously men- 
tioned, is a low temperature drier operating between 250 
and 300 F. The grass is loaded on two movable trays, and 
a motor-driven fan draws the gases from an oil-fired fur- 
nace through the beds of grass. This is the English Billing- 
ham principle and considerable ingenuity has been exercised 
in its design and operating features. It is a simple ma- 
chine, can be built without much shop work, and is easy 
to operate. Its output is about one ton in 8hr. This does 
not seem very much, but 100 to 150 tons of high-quality 
concentrated feed can be produced in a season from 50 
to 60 acres of good grass, and this is a very worthwhile 
item on any dairy farm. The total cost of planting, grow- 
ing grass, depreciation, and operation ran about $28.00 per 
ton at Foxden Farm under favorable conditions. This can 
be compared to a purchased concentrate analyzing 16 per 
cent protein, at about $40.00 per ton. This cost could be 
materially reduced by the use of. improved equipment manu- 
factured in production quantities at a much lower cost. 

The Hill Girt Farm drier was installed at Hill Girt 
Farm in 1938 and was another Billingham type with im- 
provements in construction. The grasses dried in 1940 
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showed some very interesting results. Following are some 
of these figures on 43 acres of land seeded in September 
1938 in accordance with the recommendations of Prof. 
Johnstone-Wallace. The legumes in the mixture were 2 lb 
of ladino clover and 4 lb of Montgomery late flowering 
red clover. The ladino was predominant in the results. In 
the season of 1940 four cuttings were made from May 9 to 
October 19 and a total yield of 8,383 lb of dry matter 
was obtained. This averaged 21.08 per cent protein, or a 
total of 1735 lb of protein per acre. Twenty-one samples 
analyzed from 19.8 mg per 100 mg to 40g per 100 g of 
carotene, and averaged 26.58 mg. These figures indicate 
the high yields of very high quality feed which can be pro- 
duced. This was on the rolling fields of southeastern 
Pennsylvania in Chester County. 


NEW DESIGN AND CONSIDERABLE EXPERIMENTATION 
NECESSARY FOR LARGE-CAPACITY MACHINES 


In 1939 I installed and operated a drier on Indian 
Springs Farm in Hartford County, Md. This was a ma- 
chine of an entirely different principle from the Billing- 
ham drier, and operated at much higher temperatures. Its 
design was based on patents owned by Mr. Jonathan Fenby 
of Reistertown, Md., and is known as the Fenby whirlwind 
drier. Mr. Fenby has had a small homemade unit of this 
principle operating on his own farm for a number of years. 
His use of this drier has been very interesting and it works 
very well on a wide variety of things including poultry 
manure. In order to build a machine of much larger 
— it was necessary to go into a new design and con- 
siderable experimentation. It was desired to dry from 750 
to 1000 tons of hay per season for use at this farm. We 
also decided to use fuel oil instead of coal which necessi- 
tated further redesign. As no electric power was readily 
available, the machine was designed to run by belt power 
from a tractor. The hay was chopped before drying with: 
an old ensilage cutter also driven by the tractor. This 
drier brought out some unusual problems and was used to 
dry a variety of forage crops. One of the major problems 
on this farm was the storage of the dried product in large 
quantities. Bagging, baling, and grinding were tried out, 
but none of these methods were wholly satisfactory. 

' Another low temperature drier for drying grasses was 
installed in 1939 at Wealwood Farm, Landenberg, Pa. 
This drier is interesting because it is an apron or con- 
veyor type of machine and was formerly used to dry cotton. 
It was designed for steam heating, and the steam coils were 
removed and a fan and duct system installed to supply 
the drier with air and gases at 600 F from an oil-burning 
furnace. This temperature was too high to apply directly 
to the grass in a drier of this type, and the 600 F air was 
mixed with air inside the drier so that the temperature 
entering the grass was not over 300 F. The mechanical fea- 
tures of this drier handled the grass very nicely, but the 
production required was too high for the capacity of the 
unit. The quality of the product was very good and was 
ground into meal for poultry feed. The pasture grasses with 
ladino clover — a meal high in protein and caro- 
tene and very low in fiber. 

A triple-drum rotary drier manufactured by the Arnold 
Dryer Company was installed at Andelot, Inc., a large farm 
near Chestertown on the eastern shore of Maryland, in the 
spring of 1940. This drier produces alfalfa meal from 
alfalfa grown on the farm, and is fully equipped to pro- 
duce the highest quality alfalfa meal, including laboratory 
control of the product. The principle of the drier is well 
understood, an it operates at temperatures around 1800 F. 


It is interesting to note here (Continued on page 261) 
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S TO our experiences in the Food Production Cam- 
paign in Britain during the present war, the 
thought that I would like to express first, and it is 
the thought that is in the mind of every British farmer, is 
that we owe a very great debt of gratitude to the peoples 
of North America. You have provided a very large propor- 
tion of the foodstuffs upon which we are living, as well as 
of the farm machinery upon which all our food production 
campaign depends. 

During the first two years of the war our imports of 
farm machinery from the U.S.A. were paid for with Brit- 
ish dollars. In the last twelve months all machinery has 
been shipped under the terms of the Lease-Lend Act, and it 
is fully appreciated by all who use this machinery in 
Britain that the dollar cost has been borne by the Ameri- 
can taxpayers. It is also realized that both now and in the 
future we shall owe a great deal to the forbearance of the 
American farmer who will not get the quantity of new 
machinery that he wants. 

But it will I hope be a real satisfaction to the manufac- 
turers and farmers alike in the U.S.A. to know that by 
providing farm machinery for Britain, they are making a 
definite contribution to the saving of shipping tonnage. 
Shipping tonnage is at the present state of the war the most 
critical of all our problems. It has been calculated that the 
farm machinery which you supply can in the first twelve 
months provide between seven and ten times its own 
weight and the weight of the fuel and lubricating oil con- 
sumed, in terms of human food, and of course the tractors 
and machines go on to provide similar quantities in the 
succeeding years. 

The achievement of our food production campaign has 
been to produce more food with fewer skilled men from a 
rent area of farm land. If we have increased our 
arable acreage by 50 per cent and our food production by 
something like 30 per cent, this has only been made possi- 
ble by the use of farm machinery on an ever-increasing 
scale. 

In drawing up plans the Ministry of Agriculture has 
had to work within the limits of three universal wartime 
shortages that dominate the economics of all the nations 
at war: (1) man power, (2) materials, (3) manufacturing 
capacity. Each of these will be matters looming large in 
the American scene during the next two or three years, and 
it may, therefore, be of interest to you to know how they 
have affected us in Britain. 

1 Man Power. A country is not geared for total war 
until all non-essential occupations have ceased, until no man 
is doing a job that a woman can do equally well, and until 
productivity has been raised to the highest level by the use 
of the best machines and methods of production. 

In Britain we have squeezed every industry to provide 
all possible man power for the fighting forces and for 


Epitor’s Note: The author, who is Assistant Secretary of the Brit- 
ish Ministry of Agriculture and Fisheries and who happened to be in 
the United States prior to the recent annual meeting of the American 
Society of Agricultural Engineers at Milwaukee, was invited by the 
President of the Society to attend the meeting and to speak about 
Britain’s experiences in its food production campaign during the present 
war. The urgency of his particular business in this country made it 
impossible for Mr. Bosanquet to attend the meeting, but in a letter to 
President Kable he very graciously set forth Britain’s experiences in a 
way which will be of great interest and value to those concerned with 
the food production effort in this country. His letter is reproduced here 
practically in its entirety. 


Machinery in Britain’s Food Production Campaign 
By Charles I. C. Bosanquet 
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munitions ee. In the agricultural engineering 
industry and on farms the place of man-driven power has 
been taken by women who have proved remarkably success- 
ful in their new work. In particular women have proved 
good tractor drivers, and a large proportion of the addi- 
tional numbers of tractors (raised from 54,000 in 1939 
to 110,000 at the present time) are now driven by women 
many of whom worked in offices in the big towns. Manu- 
facturers who were at first dubious about the possibility of 


employing women even upon the lighter machining jobs, | 


are now prepared to employ them on light moulding work 
in foundries and even upon assembling of the lighter farm 
implements. 


2 Materials. However vast the sources of supply of es- 
sential materials in wartime, they are apt to fall short of the 
greatly increasing demand, and it has abe necessary for us 
from the first to economize in lumber, steel, non-ferrous 
material, and rubber, as well, of course, as oil products of 
all sorts. We have, therefore, striven to limit the quantity 
of machines made and imported to the minimum numbers 
that were essential to prolong the life of all farm machines 
now in use, and to concentrate upon the manufacture of a 
limited range of farm machines of the type that were most 
economical to produce in volume and that used the smallest 
quantity of scarce materials. It has been of great assistance 
in working out this problem to have been given reasonably 
satisfactory indications for long periods ahead as to what 
sort of quantities of controlled materials could be provided 
for the agricultural engineering industry, so that the Minis- 
try of Agriculture in turn was able to plan with manufac- 
turers what the annual program should be. 

Shortage of steel and lumber has also prevented the 
erection of any new farm buildings. This from the point of 
view of food production has been a very serious handicap, 
but it has been judged better to use materials to make 
munitions and to insist that farmers shall make do with 
old-fashioned methods, such as stacking of crops in the 
field protected by straw thatch. Virtually the only excep- 
tions have been a few buildings erected by the Ministry 
for the protection from the weather of farm machinery 
operated by the government itself. 


3 Manufacturing Capacity. The expansion in the pro- 
duction of munitions has meant that all available machine 
tools have been turned over to weapons of all sorts, and 
there has been ee ing no expansion in the agricultural 
engineering industries. On the other hand, the industry 
has sufficed from the pressure upon the limited number of 
producers of such specialties as malleable castings, drop 
forgings, alloy steels, and ball bearings. It has been neces- 
sary for manufacturers to use their ingenuity by changing 
designs and methods of production to meet the situation. 
In particular much use has been made of the fabricating 
of parts by welding. Another important method of in- 
creased output is that of concentrating production upon a 
smaller number of models. This can only be done gradu- 
ally, and full results are not obtained in the first year. In 
particular, the number of types of plows has been subst :n- 
tially reduced and close attention to this whole probl:m 
is being given by the members jointly with the Agricul- 
ture Machinery Development Board set up by the agricul- 
tural ministers. 
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Organization of the Use of Machinery. The Ministry 
directs the food production campaign through the county 
war agricultural executive committees of which there are 
about one hundred in the British Isles. These committees 
are composed of experienced farmers working as volunteers 
with a paid executive staff, superintending the operations 
of every farm, and they can compel a farmer to grow what- 
ever crop and keep whatever stock they consider to be best 
for the county as a whole. 

In turn they are responsible for seeing that the farmers 
in their county make the fullest possible use of such machin- 
ery as they possess, for the operation of the machinery 
owned by the government to supplement the machinery 
already in the farmers’ hands. _ 

It is our experience that the best way of getting full use 
out of machinery is to place it in the hands of the farmers 
of sufficiently large acreage to keep it fully employed. If 
one farm does not provide a sufficiently large acreage, it is 
common for a farmer to be asked to register as a contrac- 
tor, and when he has done this he can be directed to carry 


out work for his neighbors at fixed charges for the differ- 
ent operations. 


GOVERNMENT-OWNED MACHINERY CARRIES OUT 
CULTIVATING OPERATIONS FOR SOME FARMERS 


There are a few districts in which stock raising and 
dairying has also been the main occupation and farmers 
have only been forced by the necessity of war to cultivate 
their land. In many such districts farmers do not own trac- 
tors or implements and there are few contractors. Many of 
the farmers are unwilling to buy machinery at wartime 
prices because they expect that after the war they will again 
lay the land down to grass. It has been necessary for the 
Ministry of Agriculture to step in with government ma- 
chinery and to carry out cultivating operations for farmers 
in such areas. To do this work the government now oper- 
ates about 7,000 tractors with a full range of implements 
which are operated in every area by the County Agriculture 
Committees. Each county has a machinery officer who is 
responsible both for the organization of the fullest possi- 
ble use of the farmer's machinery, for the operation of 
government-owned machinery, and for the maintenance of 
all of the dealer's repair organization in his area. It is his 
responsibility to see that sufficient stores of spare parts are 
maintained and to do all that he can to assist repairers to 
maintain their labor force. In a few areas it has been found 
necessary to supplement the regular dealer repair organi- 
zations by setting up government depots to take care of 
government machinery. 

As we look over the past three years it is remarkable 
to see how much has been done by British farmers, tradi- 
tionally preoccupied with dairy and beef cattle, in plowing 
up the green pastures of the British Isles. They have done 
this mainly with tractors and modern farm machinery, of 
which about two-thirds has been manufactured in the Brit- 
ish Isles and one-third has been imported. As we look to 
the future the effort to increase food production will be 
tedoubled, and not only will the areas under the plow be 
substantially increased between 1942 and 1943, but also 
a great effort will be made to increase the yield per acre 
of the area already plowed. Our problem has essentially 
been that of a sudden and violent expansion of mechanized 
farming. We have been most powerfully helped to do 
this by the substantial number and the excellent quality 
of the machines supplied from the U.S.A. Ever since the 
first McCormick reaper was exported from Chicago to 
Britain nearly one hundred years ago, we have looked to 
you as the leaders in this field of power farming. 


A Continuous Soil Pasteurizer 


(Continued from page 256) 


tween the conveyor and the pipe for the formation of a 
hard, dry layer of soil, which had an insulating effect. 

A certain amount of soil mixing could be accomplished 
through the action of the agitators and the conveyor when 
the soils were placed in the hopper in layers. 


The electric energy consumption averaged about 1 kw-hr 


per cuft of soil. The initial cost of the materials in the 
machine was between $100 and $125, and the total con- 
struction cost including labor is estimated at about $200. 

The favorable characteristics of the device were the 
uniform heating of the soil, the large capacity for the con- 
nected load, the high thermal efficiency, the ease of hand- 
ling soil in small quantities, the adaptability to any quan- 
tity of soil, the speed of operation, the good physical con- 
dition of the soil after pasteurizing, and the possibility of 
making it portable and of using it to some extent as a 
soil mixer. 

The unfavorable characteristics were the difficulty of 
construction, the moving parts to wear, the necessity for 
screening the soil under certain conditions, the adjustment 
necessary for soil type and condition, and the necessity for 
some attention while operating. 


The Drying of Young Grasses for Feed 
(Continued from page 259) 


again that ladino clover produced a very high quality meal, 
superior by analysis to alfalfa. 

In conclusion I want to point to the following facts 
which from my experience are outstanding: 

1 The high temperature principle of drying is more 
economical than the low temperature principle producing 
as good or perhaps a better product, and future develop- 
ments in driers for forage crops will be on this principle. 

2 Gas, oil, coke, hard coal, or soft coal can be used 
as a fuel for driers, but gas and oil are to be preferred due 
to simplicity of operation and regulation of temperature. 

3 Cutting and loading machinery should be developed 
further for handling grasses and forage crops. The Red- 
path harvester is outstanding in this work and was used to 
replace the Wilder cutlift combine at Foxden Farm, but it 
could be further perfected for cutting short grass and the 
cost reduced by improved design and production methods. 

4 Bagging, baling, and storage of dehydrated crops 

eed study and improvement. 

5 Further work needs to be done on growing, fer- 
tilizing, and developing the most suitable grasses and clo- 
vers to be used for drying. It is very likely that the quality 
and yields obtained by the application of large amounts of 
fertilizers would justify the cost. 

6 The development of farm driers would be a factor 
in rural electrification as they require considerable quan- 
tities of power. 

7 Further studies in the feeding of dried grass to 
sheep, beef cattle, hogs, and horses should be made. It 
may have a marked beneficial effect on the production of 
healthy offspring, especially during the winter months. 

8 Work so far has shown that dried immature pas- 
ture herbage makes a feed of superior quality; and that it 
can be grown and dried on a farm scale. Further progress 
is being delayed by the lack of more suitable equipment 
which is an engineering problem; and this presents a 


challenge to agricultural engineers and offers a field of 
great promise for the future. 
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Control of Microorganisms by Ultra- 
Violet Irradiation 


By Harry Stierli 


MEMBER A.S.A.E. 


HE USE of cold water for precooling such vegetables 

as asparagus and peas has in recent years become a 

commonplace practice among California packers. 
Hydrocooling'* involves the circulation of water at 32 to 
35 F through crated vegetables. The greater freshness of 
the vegetables and the shorter cooling time are the chief 
advantages of this method over the use of air for precool- 
ing. The addition of water to the crates during cooling 
also increases the retention of freshness by the vegetables 
because of the cooling effect of subsequent evaporation. 
The principal shortcoming of the hydrocooler is the ease 
with which molds and other objectionable microorganisms 
are transported from contaiminated to wholesome vegetables 
by the recirculating water. Economic loss from spoilage has 
focused much attention on the possibility of controlling 
detrimental organisms. 

Although heat and chemicals are the most commonly 
used lethal agents for general sterilization, neither was 
believed to be satisfactory for the purpose at hand. Heating 
the water for lethal action and then cooling it for re-use in 
the hydrocooler would be both impractical and uneconomi- 
cal. Chemical methods would be undesirable because most 
chemicals which could be used are toxic to human beings, 
some are inactivated by proteinaceous materials, and others 
affect the taste of the vegetables. Attention was turned to 
radiant energy as a solution, and the most promising wave- 
lengths for irradiation of contaminated water appeared to 
be in the ultraviolet region. 

Smith and Perry? previously conducted studies and tests 
on hydrocoolers, and found that certain commercial installa- 
tions of ultraviolet lamps were ineffective, primarily be- 
cause of poor placement. Their laboratory tests, however, 
indicated that using an ultraviolet lamp immersed in water 


Article prepared especially for AGRICULTURAL ENGINEERING. Report 
of an investigation sponsored by the California Committee on the Rela- 
tion of Electricity to Agriculture. Work conducted by the author as a 
student of the University of California at Davis. Author: Junior me- 
chanical engineer, Western Regional Research Laboratory, U. S. Depart- 
ment of Agriculture. 


AUTHOR’s Note: The author is indebted to Prof. Ben. D. Moses and 
Dr. Floyd R. Smith for their valuable assistance. 


’ *Superscript figures refer to the bibliography appended to this paper. 
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Fig. 1 (Left) Energy distribution of a new 15-w hot cathode germi- 
cidal lamp. The isoirradiation lines shown are for 2537 A wavelength 
band ultraviolet radiation in microwatts per square centimeter e 


effected a substantial control of microorganisms under con- 
ditions somewhat similar to those found in the field. These 
results stimulated interest in this method of treatment, and 
further findings are presented in this paper. 

Gates* and others have shown that the most effective 
wavelength band of radiant energy in the ultraviolet region 
for destruction of Colon bacillus is 2,500 to 2,800 A (Ang- 
strom units) with the optimum effectiveness occurring near 
2,650 A. At the present time two types of lamps producing 
90 to 95 per cent of their ultraviolet output in the 2,537 A 
wavelength band (2,524 to 2,500 A) are available. These 
are the hot cathode and the cold electrode germicidal lamps, 
both mercury vapor lamps operating on alternating current. 
The hot cathode lamps operate at low voltage and have 
special auxiliary equipment for starting while the cold 
electrode lamps require a transformer to obtain the high 
voltages necessary for starting and operating. Develop- 
ment of special ultraviolet-transmitting glass has enabled 
production of these germicidal lamps in commercial units 
at reasonable cost. For use in hydrocooling, the lamps may 
be placed in the air above the water or immersed directly 
into the water. Since the former placement offers more 
favorable operating conditions and the latter permits more 
efficient use of the ultraviolet radiation, both methods were 
investigated. 


Physical Measurements of Germicidal Lamps. Ultra- 
violet intensity measurements of the germicidal lamps were 
made in air using a light meter with a fluorescent attach- 
ment‘. This equipment furnished a relative measure of 
2,537 A wavelength band energy density at the meter sur- 
face. The manufacturer's calibration with a known source 
revealed that a factor of 37 when applied to the difference 
would convert readings in foot-candles into microwatts per 
square centimeter. The transmissivity of 2,537 A wave- 
length band radiation in air for a distance of one meter 
or less may be assumed as 100 per cent without appreciable 
error. 

Using the light meter with fluorescent attachment the 
energy distribution both parallel and perpendicular to the 
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Fig. 2 (Right) Effect of water temperature on ultraviolet output 
immersed germicidal lamp 
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Fix. 3 (Left) Effect of water temperature on the killing action of an 


immersed germicidal lamp e Fig. 4 (Right) Schematic sketch of 
hydrocooler used in the tests 


axis of the germicidal lamps was determined in air. Fig. 1 
indicates the energy distribution of a new 15-w hot cathode 
lamp. The nature of the isoirradiation lines shown is char- 
acteristic of all tubular germicidal and fluorescent lamps. 

To determine the over-all efficiency of the germicidal 
lamps, the average ultraviolet energy density in air at a 
perpendicular distance of one inch from the lamp axis was 
measured by the light meter with fluorescent attachment. 
The total area receiving radiation of the average measured 
energy density was approximately equal to the effective 
lamp length times the circumference of a circle one inch in 
radius. The ultraviolet intensity was found by multiplying 
this area by the average measured energy density. Dividing 
the intensity by the total electrical input indicated over-all 
efficiencies of about 11 per cent for new 15-w hot cathode 
and cold electrode lamps. Efficiencies as low as 5 per cent 
were obtained in tests on clean used lamps. 

To study the effect of enclosing a germicidal lamp for 
immersed operation in cold water, a 15-w hot cathode 
germicidal lamp was concentrically enclosed in a 11/,-in 
special glass tubing of high ultraviolet transmission. To 
determine the intensity of the ultraviolet light, the face of 
the light meter with fluorescent attachment was placed 2 in 
above the center of the lamp. While the water level was 
maintained at 1/, in below the face of the meter, an en- 
closed lamp and a bare lamp were subjected to water tem- 
peratures ranging from 32 to 82 F and 32 to 102 F, respec- 
tively. Fig. 2, showing the effect of these temperatures, 
indicates that the optimum output for the enclosed lamp 
occurred near 70 F, while that of the bare lamp was slightly 
above 100 F. Because the average ultraviolet transmission 
of the enclosing glass was 34 per cent, the maximum out- 
put of the enclosed lamp was only about one-third that of 
the bare lamp. Operation at 32 F signified, however, that 
the output of the former is almost double that of the latter. 
No data were obtained on the life of the enclosed lamp, 
but as the ultraviolet intensity measurements indicated the 
operation to be nearly normal even when operated in cold 
water, it is probable that the life is also nearly normal un- 
der these conditions. 


Lethal Action by Immersed Germicidal Lamp. \n the 
unit used by Smith and Perry? water containing the test 
Organisms was circulated through a 4-in pipe in the center 
of which a 15-w ultraviolet lamp was supported by a sheet- 
metal spider. The inoculated water was recirculated past 
the light at different rates regulated by an adjustable-capac- 
ity pump. Taps from which samples for plating could be 
drawn were placed upstream and downstream from the lamp. 

Using a modification of this apparatus, and Serratia 
marcescens as the test organism, the lethal action of an 
immersed lamp as affected by water temperature, water 
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velocity, and the addition of an ultraviolet reflector was 
studied. 

After starting the lamp, water samples were taken at 
upstream and downstream taps, evenly spaced from the 
lamp ends, and placed in the central axis of the pipe. The 
time interval was adjusted to water flow so that the differ- 
ence in bacterial counts was an indication of lethal action 
due to one short exposure to the radiant energy. Five min- 
utes after starting the lamp, another sample was taken from 
the upstream tap. Comparison of the two upstream samples 
gave the effect of recirculating a known quantity of water 
for a given time. Before and after each set of runs the 
ultraviolet intensity of the lamp in air was measured, using 
the light meter with fluorescent attachment. 

The number of organisms killed during a single ex- 
posure to ultraviolet radiation was greater for low rates 
than high rates of water flow, but recirculation of a given 
quantity of water for equal lengths of time indicated no 
difference in total lethal action within the rates of flow 
investigated. 

The effect of water temperature on the lethal action of 
the immersed lamp is shown in Fig. 3. The rate of flow 
was such that the average time during which the water 
was exposed to ultraviolet radiation was approximately one 
second. The curve shows the killing action of the lamp to 
be much lower when immersed in cold water than when 
operated under normal room temperatures. 

An aluminum reflector with computed reflectance for 
the 2,537 A wavelength band of about 80 per cent was in- 
serted to line the pipe but proved ineffective at precooling 
temperatures though it showed an increase in kill up to 15 
per cent at higher temperatures (Fig. 3). 

Operation of the lamp in cold water not only lowered 
the ultraviolet output but also drastically reduced the life 
of the lamps. Those lamps used in this manner had a very 
short life of 10 to 20hr, as compared with 1,500 to 
2,000 hr for operation in still air at standard conditions. 

That oil decreases the effectiveness of the lamp was 
demonstrated by the simple experiment of placing a thin 
film of SAE 20 oil on the tube and making measurements 
of the intensity of the ultraviolet light with an apparatus 
similar to that used for the precooling experiments. Oil 
and dirt were found to deposit on the lamp during the 
operation of the experimental apparatus, which furnishes a 
reason for preserving cleanliness of the water. 


Hydrocooler Tests. Studies were made on a commercial 
counterflow type hydrocooler shown schematically in Fig. 4. 
In this unit, chopped ice placed in a large tank is allowed 
to melt and cool about 2,000 gal of water to a temperature 
approaching 32 F. The cold water is pumped to an over- 
head flood system of boxes, the galvanized sheet iron bot- 
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Fig. 5 Schematic sketch of the apparatus used to 
measure transmittance of ultraviolet radiation 
through asparagus precooling water 


toms of which are perforated with 54-in holes spaced 4 in 
apart, both lengthwise and laterally. Flow through the per- 
forated bottom causes a coarse spray to fall upon the crates 
of vegetables. After circulating among the product the 
water drops into the tank to be recooled. A slat conveyor, 
geared to maintain a cooling period of about 12 min, car- 
ries the crates through the spray chamber. 

Two 15-w cold electrode germicidal lamps usually in- 
stalled on this type of precooler were allowed to operate 
at their normal capacity, since previous tests on lamps 
similarly placed failed to indicate measurable lethal action. 
Eight new 30-w hot cathode germicidal lamps were first 
installed about 4 in above the water in the overhead flood 
system as shown in Fig. 4. Excessive splashing of water on 
two of these lamps caused improper operation and prevented 
the use of more than six of them. After completing three 
tests with six lamps above water, the eight new lamps 
were enclosed in the special glass tubing previously de- 
scribed and immersed in the water of the overhead distri- 
bution channel as shown in Fig. 4. Cessation of refriger- 
ated asparagus shipments limited the use of the immersed 
lamps to one test on the commercial precooler. 


Water samples were taken before, during, and after pre- 
cooling operations from the north and south sides of the 
suction end of the pump and at positions before and after 
the lamps (Fig. 4). Ultraviolet transmission measurements 
(2,537 A wavelength band) on representative water sam- 
ples were made for each test by the apparatus shown in 
Fig. 5. Several depths of water were used, the small depths 
being readily obtained by placing in the vertical cylinder 

. (Fig. 5), a known volume of water measured with a 
pipette (depth = volume/cross-sectional area). 

Using the light meter with fluorescent attachment, ultra- 
violet intensity measurements were made on the lamps be- 
fore and after each test. By a computation similar to that 
already shown, the total 2,537 A wavelength band output 
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TABLE 1. HYDROCOOLER TEST 4. SIX 30-W HOT CATHODE 
GERMICIDAL LAMPS PLACED ABOVE WATER 
Ultra- 
Number of violet 
of micro- Number __trans- 
Location organisms Numberof ofcrates mission 
Time, of water per cc crates in through by0.5in 
min sample of water precooler precooler ofwater Remarks 


Asparagus started. Clean water in cooler. Lamps off. 


10 Pump (N)a 68,000 81 0 55 
40 Pump (N) 204,000 80 217 
Pump (S)» 162,000 
41 80 217 Lamps 
started 
50 Pump (N) 153,000 13 
65 Pump (N) 144,000 63 423 
75 Pump (N) 196,000 0 486 10 Precooler 
empty. 
85 Pump (N) 301,000 10 
95 Pump (N) 236,000 
105 Aftere 450,000 
After 430,000 
115 Pump (N) 415,000 
Befored 550,000 
After 520,000 
125 Pump (N) 580,000 
Before 431,000 
After 520,000 
130 Pump (N) 450,000 9 486 10 Crates 
After 460,000 just 
put in. 
135 Before 347,000 54 486 6 
After 291,000 


aPump (N) refers to sampling position at north side of suction end of 
pump (Fig. 4). 


»bPump (S) refers to sampling position at south side of suction end of 
pump (Fig. 4). 


cAfter refers to samples taken after water passed under two 30-w 
lamps (Fig. 4). 


“Befcre refers to samples taken before water passed under two 30-w 
lamps (Fig. 4). 


Two 15-w cold electrode lamps (Fig. 4) operated throughout the test. 
The water temperature was maintained at 32 to 35 F. 

The air temperature near the lamps was 40 to 47 F. 

The total power input to the lamps was 240 to 270 w. 

The total computed 2,537 A ultraviolet output was 10 to 20 w. 


of six 30-w hot cathode lamps was 10 to 20 w. A total of 
10 to 20 w was also furnished by the eight enclosed 30-w 
hot cathode lamps used in the final test. Four 15-w cold 
electrode lamps on another commercial hydrocooler pro- 
duced less than two watts total 2,537 A wavelength band 
energy output. 


Using appropriate dilutions, the water samples were 
plated on nutrient agar and incubated at 30C for 48 hr 
as in tests on Serratia marcescens. The number of organ- 
isms per cubic centimeter of original sample was deter- 
mined by counting the number of colonies per plate, 0 
attempt being made to identify or segregate the counts for 
the various molds and bacteria in the water. 


Taking the empty hydrocooler between cooling opera- 
tions, and introducing fresh water without cleaning the 
hydrocooler itself, the water was circulated and exposed ior 
20 min to radiation from six 30-w lamps placed above the 
water. Reduction in the number of residual organisms was 
not pronounced. © 


After cooling 486 crates (Table 1) the circulating 
water was irradiated for one hour by the six 30-w lamps 
placed above the water. No asparagus passed through ‘he 
cooler during this period. The number increased from 
about 200,000 to 500,000 in 45 min. During the next 
15 min the count was reduced to about 300,000. A simi.at 
test using eight enclosed lamps gave results of a like nature. 
The reason for the rise in concentration during the first 
portion of the 60-min period is not apparent. The decrease 
in number of organisms at the end of the period may be 
due to lethal action by ultraviolet radiation from the lamps. 
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Water samples taken at the rear and front of a hydro- 
cooler indicated that the concentration of microorganisms 
was higher at the former than the latter position during 
cooling of the asparagus. Apparently most of the micro- 
organisms were washed from the vegetables soon after 
entering the precooler. 

Some killing action due to one short exposure to the 
ultraviolet radiation was indicated from water samples 
taken before and after the lamps; however, the average re- 
duction in number of microorganisms was small. Although 
some of the organisms may have been exposed to the radia- 
tion for several seconds, the average single exposure was 
for a period of less than one second. 

Studies of the transmissivity of the water in commercial 
hydrocoolers resulted in observations quite similar to those 
made for the laboratory experiments, as shown in Fig. 6. 
The results of Hulbert® on sea water and Hodgman® on 
Lake Erie water and distilled water are also shown in 
Fig. 6. The transmittance of 0.5 in of precooling water 
varied from 85 per cent for fresh water to 6 per cent for 
water which had cooled 486 crates of asparagus. The aver- 
age transmittance for the same thickness of precooling 
water was under 25 per cent. A 10 per cent transmittance 
for the 0.5 in of water was very common. 

Measurements by the author have indicated a 25 per 
cent transmittance of 2,537 A radiation for a Y-in depth 
of average precooling water. The corresponding transmit- 
tance through 2 in of this water was about 1 per cent. Since 
the depth of water exposed to the lamps installed on the 
hydrocooler was 3 to 5 in, only a small portion of the flow- 
ing water was exposed to radiation energy of sufficient ultra- 
violet flux density for lethal action. 

The total volume of water in the hydrocooler was about 
2,000 gal which was recirculated at a rate of 1,500 gpm. 
Several hundred crates of vegetables were cooled in a 
period of 2 or 3hr. Consequently, many organisms were 
continually added to the large quantity of water treated in 
a short period of time. 

Pentzer, Perry, and others* have shown that the most 
harmful organisms in precooling water are molds. Koller? 
found that black mold spores, exposed to 2,537 A radia- 
tion, require about 45 times the amount of energy necessary 
to kill Colon bacillus, whose sensitivity is about the same as 
that of Serratia marcescens. The precooling water under 
test contained many organisms which were more easily killed 
than molds, but no distinction was made among them. 
Therefore, the effectiveness of ultraviolet irradiation for 
microorganism control in precooling water is actually less 
than that indicated on the hydrocooler tests. 

The total 2,537 A wavelength band output of the eight 
30-watt lamps used in the hydrocooler tests was 10 to 20 w. 
By personal communication with Mr. E. C. Berndt (presi- 
dent, R.U.V. Engineering Corp.) it was found that four 
800-w quartz-enclosed arc lamps would sterilize 700 gpm 
of water for drinking purposes, provided it was free from 
color, turbidity, and suspended matter. Gates* showed that 
the radiation of these high intensity arc lamps was distri- 
buted over many wavelengths and only a small portion was 
in the most effective bactericidal range. Comparison of the 
lethal action of the expensive quartz-enclosed arc lamps with 
the low-cost germicidal lamps indicated the latter to be more 
effective per unit of energy input. However, assuming their 
effectiveness per rated watt to be equal, four 800-w quartz- 
enclosed lamps would produce about 13 times the lethal 
action obtained by the use of eight 30-w germicidal lamps. 
Because of the poor ultraviolet transmissivity of precooling 
water, the large volume of water to be irradiated in a short 
time, and the resistant nature of the organisms, even this 
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larger amount of energy would not be sufficient for satis- 
factory control. 


SUMMARY AND CONCLUSIONS 

1 The wavelength band of radiation, energy distri- 
bution, and normal over-all efficiency of both hot cathode 
and cold electrode germicidal lamps are suitable for lethal 
action on microorganisms. 

2 Either method of lamp placement, installation in air 
above the water or immersion directly in the water, offers 
unfavorable operating conditions. In both cases, but espe- 
cially with the immersed lamp, the low temperatures neces- 
sary for precooling drastically reduce the ultraviolet output 
and life. Immersed operation may be improved by enclos- 
ing the lamp in a special ultraviolet-transmitting glass. 

3 Using an immersed germicidal lamp it was found 
that low temperatures, turbid water, and films of oil and 
dirt on the lamp surface markedly reduce the killing action. 
Under certain conditions the action of an ultraviolet reflec- 
tor improves the effectiveness of the immersed lamp. 

4 Using hot cathode and cold electrode germicidal 
lamps, tests were made on commercial hydrocoolers. Al- 
though a relatively large number of lamps were used and 
both methods of placement were tried, no satisfactory con- 
trol of microorganisms was obtained. 

5 At this time it seems impractical to use ultraviolet 
radiation for control of microorganisms in precooling water 
because of the large number of germicidal lamps necessary 
for the production of sufficient ultraviolet intensity. 
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A Duty of Engineers 


HAVE little patience with something which has too 
I often been said of the engineer — that having brought 
on us the complexities of modern times with his achieve- 
ments in the world of machinery, he alone can extricate us 
from the complexities which have ensued. But engineers 
who are worth their salt are a part, and an important part, 
of the trained, matured, thinking element of our popula- 
tion. As such they must think the nation’s problems through 
on a scale commensurate with the size of the task... . 

This is certain: that the course of events during the war 
and after will be shaped by public opinion. The people of 
this nation will have to make..... “mass decisions.” It 
is the responsibility of the trained thinkers of the nation 
to guide people in the making of these decisions, to influ- 
ence the thinking of simple people through whatever com- 
munity of interest contact can be established. That, as I 
conceive of it, is the duty laid upon engineers in the present 
time of trouble. It is their paramount responsibility to the 
country.—James W. Parker in Mechanical Engineering for 
August 1942. 
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Agricultural Engineers Witness Threshing Pageant 


EMBERS of the American Society of Agricultural Mg 
Engineers attending the Society’s recent annual meet- 

ing in Milwaukee were the guests of the J. I. Case Company 
on the day following the meeting, July 2, at a pageant 
staged by the company at the Racine County (Wisconsin) 
fair grounds at Union Grove, which depicted a century of 


progress in threshing and farm power and enacted the story a 
of bread from the flail and scarcity to the combine and th 
abundance all encompassed in a single century. Pe 
Somewhat in the manner of a morality play, the exhibi- ha 
tion was staged in token of Case’s one hundred years of [il i : “a N 
service to agriculture. The actors— not professionals but x ae - ae se a 
Case employees made up for the parts — were costumed in ; : La? pc 
keeping with the decades they depicted. The narrator for 
the pageant was Fred A. Wirt, Case advertising manager Pr 


and a past-president of the A.S.A.E. 


The cutting of grain and laying it into gavels with the 
cradle had to be done with an imaginary crop, for Wiscon- 
sin grain was not yet ripe. All other operations demon- 
strated were performed with bundle oats imported from 


southern Illinois. * 
Following the demonstration of the use of the flail, an ca 
old ‘‘ground-hog” thresher (1), such as those with which 
: : . . ar 
Jerome I. Case started his career, went into action, being fc 
powered by two mules in a tread power. ay 
The next stage of threshing development shown in the 
pageant was the sweep power (2) in the large 12-horse size, 
driving one of the early models of agitator thresher brought in 
out by Case in 1880 and embodying the rack motion which th 
has been the standard for threshers and many combines 
to this day. si 
Introducing the age of steam, Case steam engine No. 1, Sf 
built in 1869, was shown (3) driving a Case ‘‘Eclipse”’ 
thresher of similar vintage. The engine was brought back > 
for the occasion from the Henry Ford Museum at Dearborn, th 
Michigan, where it has been for some years. | m 
Another outfit in full operation was a Case wooden ae , 
thresher of large size driven by a large steam traction engine qq iit ee b 
(4) of the type built and sold by thousands for many years, ; ; W 
and the next stage in threshing development showed a large b 
steel thresher, a type of construction introduced by Case in “ 
1904, driven by a 20-40 two-cylinder gas tractor brought T 
out in 1912. Both these power plants were designed by fc 
D. P. Davies who was awarded the 1942 John Deere Gold 8 
Medal by the A.S.A.E. 7 
To bring the century up to date, a Case all-purpose s 
tractor and current combine with windrow attachment were - 
demonstrated, and following it a tractor and baler (5) pick- ( 
ing up and baling the straw left by the combine. 4 
Though not a part of the pageant but rounding out the 
record of a century of progress in threshing and farm i 
power were other exhibits, including a portable and a cen- 
ter-crank steam traction engine, the model L tractor of s 
epochal design created by D. P. Davies, and a miniature : 
replica of the Case steam traction engine and thresher of ; 
1912. The steam engines were steamed up and quietly F 
idling, their whistles being tooted at frequent intervals by t 
nostalgic visitors. ‘ 
Following the pageant, members and friends of the ; 
ASARB. in attendance were guests of the Case Company [Sf saseet’e Games and fer aoe S's an 8 ee , 


at luncheon where they were greeted with a word of wel- president of A.S.A.E. and narrator for the pageant, is shown to the 
: left in the lower picture 
come by President L. R. Clausen. 
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North Atlantic Section ‘““War Conference” 


HE executive committee of the North Atlantic Section of the 

American Society of Agricultural Engineers has decided that its 
usual yearly meeting this year will be in the nature of a “war con- 
ference’; that is, its program will be devoted exclusively to the 
serious business of showing how, by appropriate contributions to 
the program, agricultural engineers can as individuals and as a 
professional group devote their best efforts towards helping to win 
the war for democracy and freedom. The dates of the meeting 
have been set for Monday and Tuesday, September 28 and 29, and 
New York City has been selected as the place for the meeting, 
since it is quite centrally located from the standpoint of the Section 
membership, and is very accessible from the standpoint of trans- 
portation facilities. 

The meeting will be held at the Belmont-Plaza Hotel. The 
program which will feature the two-day session will be announced 
in AGRICULTURAL ENGINEERING for September. 


Nominations for A.S.A.E. Medal Awards 


N accord with the rules governing the award of the John Deere 
Thi Cyrus Hall McCormick gold medals, the Jury of Awards 
of the American Society of Agricultural Engineers will receive 
from members of the Society, up to November 1, nominations of 
candidates for these two awards for the next year. 

Members of the Society nominating candidates for either award 
are requested to keep in mind the purposes of each medal and 
formulate their nominations accordingly. The John Deere medal is 
awarded for “distinguished achievement in the application of 
science and art to the soil,’’ which citation is interpreted to cover 
more than a mechanistic concept of engineering, and to include 
chemistry, physics, biology, and any other science and art involv- 
ing the soil, the “application’’ being acceptable to “evaluation by 
the engineering criteria of practicality and economic advantage.” 

The Cyrus Hall McCormick medal is awarded “for exceptional 
and meritorious achievements of a continuing career or to any 
single item of engineering achievement, and to apply equally to all 
special fields and types of engineering in agriculture.” 

The Jury of Awards desires that members of the Society con- 
sider it their duty and obligation to give serious thought to the 
matter and nominate for either or each of these awards the men 
they believe to be most worthy of the honor. Each nomination 
must be accompanied by a statement of the reasons for nominating 
the candidate and the qualifications of the nominee, including his 
training, experience, contributions to the field for agriculture, a 
bibliography of his published writings, and any further information 
which might be useful to the Jury in its deliberations. 

The Jury will accept and consider nominations received on or 
before October 1, and these nominations should be addressed di- 
rectly to the Secretary of the Society at Saint Joseph, Michigan. 
The Secretary will supply on request a standard set of instructions 
for preparing information in support of nominees for the Society's 
gold medal awards; it is important that these instructions be fol- 
lowed in preparing material on behalf of any nominee. 

Additional information on the history, significance, and de- 
scription of these medals will be found in AGRICULTURAL ENGI- 
NEERING for May 1932 (McCormick medal) and October 1937 
(Deere medal). 


Personals of AS.AE. Mesben 


H. A. Arnold and M. A. Sharp, agricultural engineers, Tennes- 
see Agricultural Experiment Station, are joint authors of Bulletin 


No. 179, entitled “A New Castor-Bean Sheller”, recently issued by 
that station. 


John W. Carpenter, formerly agricultural sales engineer for 
the Oklahoma Tractor and Equipment Company, and previous to 
that an agricultural engineer in the agricultural sales division of 
Caterpillar Tractor Company, is now connected with the Interna- 
tionel Lubricant Corporation of New Orleans. He is engaged in 
sales work and is also operating a plantation near Tallulah. His 
address is 401 Bayou St., Tallulah, La. 

Elmer W. Gain, who has been serving as assistant drainage 
engineer in Region 3 of the U. S. Soil Conservation Service, has 
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A.S.A.E. Meetings Calendar 


September 28 and 29—North Atlantic Section, Bel- 
mont-Plaza Hotel, New York 


December 7 to 9—Fall Meeting, 
Chicago 


LaSalle Hotel, 


February . . . . —Southeast and Southwest Sections 
(joint meeting), New Orleans 


June 21 to 23—Annual Meeting, Purdue University, 
Lafayette, Ind. 


been detailed to the Office of Foreign Agricultural Relations in 
the U. S. Department of Agriculture, and has been sent to England 
to assist in drainage engineering work there. 


A. M. Goodman, extension professor of agricultural engineer- 
ing, Cornell University, is temporarily engaged on drainage work 
for malaria control in the British West Indies, and is located at 
Port-of-Spain, Trinidad. 


H. T. Herrick, who has been serving as assistant chief of the 
Bureau of Agricultural Chemistry and Engineering, U. S$. Depart- 
ment of Agriculture at Washington, recently received permanent 
assignment as director of the USDA Northern Regional Research 
Laboratory at Peoria, Illinois. 


(Personals continued on page 271) 


Bibliography on Agricultural Engineering 


UPERSEDING the publication “Current Literature in Agricul- 
tural Engineering’’ (mimeographed) which for several years 
has been published by the USDA Bureau of Agricultural Chemistry 
and Engineering, it will hereafter be incorporated as one of the 
four sections (Section B) in the “Bibliography of Agriculture” 


(mimeographed), issued monthly by the U. S. Department of Agri- 
culture Library. 


Applicants for Membership 
The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 


urged to send information relative to applicants for consideration of the 
Council prior to election. 


S. W. Bennett, sales research, Toledo Scale Co., Toledo, Ohio. 


Richard Birney, building inspector, U. S. Engineers, Rock Island 
District. (Mail) RR No. 3, Washington, Iowa. 


L. M. K. Boelter, professor of mechanical engineering, Univer- 
sity of California. (Mail) 845 Euclid Ave., Berkeley, Calif. 


Spencer H. Daines, junior engineer trainee, Rural Electrification 
Administration, St. Louis, Mo. (Mail) 5895 Clemens Ave. 


Robert C. Greenwald, special representative, sales promotion 
div., The Texas Co., 135 E. 42nd St., New York, N. Y. 


Ernest M. Johnson, assistant to extension agricultural engineer, 
South Carolina Extension Service, Clemson, S. C. (Mail) P.O. Box 
1386. 


William H. Johnson, detailer and layout man, McCormick 
Works, International Harvester Co., Chicago, Ill. (Mail) 637 N. 
Central Ave. 


Albert F. Keegan, aircraft modifications, Royal Air Force Dele- 
gation, Washington, D. C. (Mail) 604 Nicholson St., N. W. 


Coby Lorenzen, Jr., associate in agricultural engineering, Uni- 
versity of California, Davis, Calif. (Mail) 13 Oak Ave. 


Donald E. Misner, engineer, The Gates Rubber Co., Denver, 
Colo. (Mail) 2001 S. Downing St. 


Frank Pull, general manager, Potter & Moore, Ltd. (Mail) 46 
Alison Rd., Roselle, N. J. 


John G. Taylor, junior engineer trainee, Rural Electrification 
Administration, St. Louis, Mo. (Mail) 5168 Waterman Blvd. 
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Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, assistant chief, 

Office of Experiment Stations, U. S. Department of Agriculture. 

Copies of publications reviewed may be procured only from the 
publishers at the addresses indicated. 


HOMEMADE LAMP Brooper, D. F. King. Alabama Ag. Exp. 
Sta. (Auburn). Leaflet 19 (1941). This publication contains 
working drawings and directions for the building of a si:mple, 
economical, easily constructed brooder for 50 or less chicks 


LAND USE IN RELATION TO SEDIMENTATION IN RESERVOIKS OF 
TRINITY RIVER BASIN, TExas, A. N. Garin and L. P. Gabiard. 
(Coop. U.S.D.A.) Texas Ag. Exp. Sta. (College Station). Bul. 
597 (1941). The feasibility of controlling the water flow and silt 
transportation by a systematic treatment of watershed lands is dis- 
cussed, and the benefits to be derived are indicated. Unsound land 
use was found to have caused an excessive increase in reservoir 
silting, the total annual damage in the area specifically discussed 
being about $165,000, due to loss of storage capacity, pollution, 
etc. As an example, it is pointed out that Kaufman Lake is silt- 
ing at the rate of 6.6 acre-feet per year. At least half of this 
damage could be prevented by proper erosion-control measures 
applied in the watershed areas. 


REDUCING POWER WASTE IN OPERATING COTTON GINS, |’. L. 
Stedronsky, T. L. Baggette, and A. J. Johnson. U.S.D.A. (Wash- 
ington) Cir. 601 (1941). Following a brief introduction and 
statement of the methods used in computing power consumption, 
the authors discuss power losses due to improperly designed 
piping and separators, replacement of separators by a Rembert 
type fan discharging the cotton into a blow box or 30-deg angle 
screen box, fans (correct speeds, proper size and design, care, etc.), 
more efficient seed-handling methods, replacement of plain or ring- 
oiling bearings by ball or roller bearings wherever possible, and 
avoidance of excessive tightness of seed rolls, too low a saw 
speed, or, in brush gins, incorrect brush settings, and other causes 
of inefficient power use. 


zs THE USE OF POLES IN THE CONSTRUCTION OF POULTRY 
5 ee ae 4 RANGE SHELTERS, H. D. Polk. Mississippi Ag. Exp. Sta. (State 
a ae College). Cir. 101 (1941); also in Miss. Farm Res. 4 (1941). 
n w engl . Shelters made from peeled pine poles and from sawed lumber, 


large enough to accommodate 60 pullets to laying age or 100 
broilers to marketing age, are described and illustrated. The esti- 
mated cost of the pole structure, with roof covering made from 
- sacks treated with a cement-lime mixture (for which a formula 
ys ae ; calls for the additional use of salt and alum), is $1.94, while the 

, ; , : sawed-lumber shelter, with corrguated metal roof, is estimated to 


. . cost $14.06. A wood subfloor, recommended to be added to the 
Write for your free copy of this loose-leaf pole shelter, is estimated to cost $1.50 additional. 

data book now. Additional chapters will be REFRIGERATOR CARS AS FARM StToRAGES, H. A. Cardinell. 

sent you as they are completed ! Michigan Ag. Exp. Sta., East Lansing, Spec. Bul. 308 (1941). The 

experiments here reported supplement ice refrigeration experiments 

® This engineering handbook contains in refrigerator cars carried out in 1937. In the 1938-39 tests, dealt 


A with in this bulletin, two identical cars were used, one being cooled 
data on the mechanical properties of by ice, with some use of salt, and with fans to drive the cooled 


Douglas Fir Plywood never before air to the top of the storage space. The other car was refrigerated 


3 . “ by a mechanical unit consisting of two fin coils carrying “Freon- 
available to engineers and architects. 12” (dichlorodifluoromethane) as refrigerant with a 2-hp com- 


You will find that this data makes = 


; The 2-hp refrigeration unit was not adequate, being continv- 
Douglas Fir Plywood far more useful ously overloaded in handling —_ bu of peaches and apples. The 
7 ~ = = power requirement was 4,666 kw-hr. The calculated cost was 13.5¢ 
to you i te that it will enable you to per bushel, power cost being computed at 1c per kw-hr. The iced 
specify this “miracle wood” as a pinch car oo —_ bu, “ 58 tons of — ice, and -—<— 
: : ; . " a calculated cost of 13c per bu. Because of the overloading, spoil- 
hitter for unavailable materials, as a age and ripening in storage increased much faster in the mechani- 
structural material and for countless cally cooled or ~~ in ad ice — 9 Water to maintain —— 
was not supplied to either car, and, though high humidity was 
purposes. observed in both cars, the fruit in the mechanically cooled cat 
shrank badly from dehydration. 


ae 


Write now for your pia a 
free copy of “Techni- | DOUGLAS FIR WATER CONTROL INVESTIGATIONS. (Coop. U.S.D.A.) I ‘orida 


cal Data on Plywood.” | Ag. Exp. Sta. (Gainesville) Rpt. 1940. Notes are given on work 
It is in loose-leaf form, by B. S. Clayton and J. R. Neller on pumping and rainfall records, 
and you will be sent — evaporation studies, subsidence data, and the effect of the water 


. 
) table depth his of 
additional chapters as Real Lumber Se ne eT 


they are published. AGRICULTURAL ENGINEERING INVESTIGATIONS BY THE ARIZONA 
Douglas Fir Plywood MADE LARGER, LIGHTER } Ac. Exp. STA. (Tucson). 1940 Sta. Rpt. This report notes 
Association, Tacoma i SPLIT - PROOF | ground-water studies in the Cortaro-Marana district, the Eloy dis- 

fs ? ° STRONGER trict, the upper Santa Cruz Valley, and the Little Chino Valley; 
Washington. ee ete od notes on forecasting the water supply and pumping equipment; an 


‘. . monthly measurements of evaporation for 1917-39 at Mesa, Yuma 
‘A PRODUCT OF AMERICA’S ETERNALLY REPLENISHING FORESTS Valley, or Willcox. (Continued on page 270) 
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Soil Conservation 


Is Helping to Win the War 


Help Your Conservation Program 


Sie tte. <0 suse arate: ceomemaeea toe ae 


Let 
ATLAS 


EXPLOSIVES 


Food is a munition as well as guns. It’s up to us all to make every 
acre of farm land count in growing more foods and other vital crops 
— by removal of rocks and stumps and by better ditching. 


Well-ditchea fields — freed from rocks and stumps — also help to 
conserve valuable, hard-to-replace farm machinery. On properly 
conditioned land, machinery will always do a better job, with less 
“wear and tear” and fewer repairs. 


Atlas explosives bring quick, efficient action in “cleaning up” 
farm land. Dynamite is easily transported. No extra equipment is 
needed. Labor costs in using are low. 


The name Atlas is your assurance of getting explosives that are 
economical and easy to handle. Write for literature on Atlas ex- 
plosives that fit into the soil conservation program. 


serves tponantesseanes tatoo tececestcecistey 


EXPLOSIVES 


“Everything for Blasting” 


ATLAS POWDER COMPANY, tie, Del. - Offices in ee cities « * Calle Addrese—Atpoweo 
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You'll find concrete helpful in developing designs for 
structures that aid wartime farm production—for these 
reasons: 

@ Concrete imposes least burden on wartime trans- 
portation, since aggregates are locally available nearly 
everywhere. 

@ Critical metal is conserved—-many concrete farm 
jobs need none. 


@ Fire and storm losses are minimized with concrete 
—doubly desirable in wartime, when every destroyed 
building represents a loss of urgently needed pro- 
ductive capacity. 


@ Concrete buildings meet all requirements for highest 
farm efficiency. Moderate in first cost they offer sani- 
tation, comfort to animals, lifetime service with low 
maintenance. 


In recognition of war needs, the Portland Cement 
Association is preparing modified designs for many 
essential concrete farm structures, to eliminate or 
minimize the use of reinforcing steel. We will be glad 
to consult with you on farm building design and con- 
struction problems. 


PORTLAND CEMENT ASSOCIATION 
Dept. 8-1, 33 W. Grand Ave., Chicago, Ill. 


BUY WAR SAVINGS STAMPS AND BONDS 


Agricultural Engineering Digest 
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Factors AFFECTING THE DECREASING RATE OF FLOW oF 
Liguips THROUGH Woop, B. E. Anderson, R. A. Gortner. and 
H. Schmitz. Minnesota Ag. Exp. Sta. (St. Paul), Tech. Bul. 146 
(1941). This subject is here dealt with in two parts, the first 
taking up “‘electrokinetics and wood penetration,’ while the second 
discusses “further studies on the mechanism involved.” 


A pivoting action whereby the fibrous units assume positions 
which offer greater resistance to flow is suggested as the cause 
of the decreasing rate of flow through cellulosic filter materials and 
as a mechanism also active in producing the falling off in rate of 
flow through woods. The disproportionate increase in rate of flow 
when pressure is increased has been attributed to a lateral move- 
ment of the fibrous units, brought about by differences in the 
static pressures of the liquid on opposite sides, whereby the |arger 
capillaries are increased at the expense of the smaller ones. The 
supposition of a bulging of the pit membrane cannot adequately 
account for the pressure-rate relation. Electrokinetic changes, swell- 
ing, plugging by particles, blocking by air, and pit aspiration have 
also been eliminated from consideration as important factors in 
producing decreasing rate of flow. Electrokinetic properties are, 
however, factors comparable with viscosity in importance in deter- 
mining rate of flow in very small capillaries. The radii of the 
pores of softwoods are below the critical radius above which the 
common streaming potential equation holds. The zeta potential 
when calculated from this equation appears to decrease with time 
of penetration. The higher rates of flow with salt solutions are 
probably the result of the decreased thickness of the electrokinetic 
double layer. The percentage increase in rate of flow when the 
electrolyte content of the penetrating liquid is increased is inverse- 
ly related to the size of the capillary. 


Rapid alterations of direction of flow on diaphragms through 
which rate of flow has decreased (as a result of penetration in both 
directions) generally results in an increased rate of flow in both 
directions. Spurts, in one direction only, have the same effect as 
alternations of direction, but to a lesser degree. Less frequent alter- 
nations of direction of flow at the same pressure have the opposite 
effect, causing the rate of flow to decrease more rapidly than if 
an equal volume of liquid had been passed through the wood or 
cellulose diaphragm in one direction only. After a wood section 
has been penetrated in one direction for some time, a very dif- 
ferent (usually higher) rate of flow may be observed when the 
direction of flow is reversed. No equilibrium rate (other than zero) 
is approached in the penetration of softwoods. 


A DEVICE FOR CONVERTING SMALL COTTON GINS FOR USE 
IN DELINTING CoTTON SEED, W. W. Ballard. (Coop. U.S.D.A.) 
Georgia Ag. Exp. Sta. (Athens), Cir. 129 (1941). To provide 
means for delinting, for experimental purposes, smaller quantities 
of seed than can be handled in commercial machines, the author 
devised mechanical attachments, easily and quickly put in and 
removed, for converting the small 10 to 20-saw gin into a seed 
delinter. The parts required are: (1) A revolving float, or 4-in 
cylinder, carrying four 0.75-in angle-iron flanges, operating inside 
the roll box, to keep the seed roll spinning while the gin is in 
operation; (2) a special seed grid designed to prevent seed from 
being thrown out of the roll box until delinting has been com- 
pleted; and (3) a curved baffle plate attached to the top of the 
roll box to reduce the feed opening and prevent bulging of the seed 
roll as it revolves. No permanent alteration to the equipment inter: 
fering with normal operation of the gin is involved. The special 
parts required for delinting may be removed and the standard parts 
replaced in a few minutes. 


GROUND WATER IN KEITH CouNTY, NEBRASKA, L. K. |!” enzel 
and H. A. Waite. (Coop. Univ. of Nebr.) U. S. Geol. Survey 
(Washington), Water-Supply Paper 848 (1941). Abundant sup- 
plies of water are obtained from wells in all parts of the county 
and are derived chiefly from alluvial sand and gravel in the valleys 
of the rivers and from sand and gravel in the basal part of the 
Ogallala formation. The water is hard but otherwise does not have 
objectionable properties. The water table in Keith County stands 
about 200 ft below the surface in most of the south upland and 
from 200 to 500 ft below in the middle upland, is not far below 
the surface near the rivers and in depressions between sani hills 
on the north upland, but stands 100 ft or more below the surface 
near the edge of valleys and below the higher land in th sand 
hills. The depths of the wells ranged from 8 to about 500 ft and 
averaged about 147 ft. The average depth of water in the wells 
was about 21 ft. 


This report contains sections on Platte Valley public power and 
irrigation district, Sutherland project, by E. E. Halmos; and cet 
tral Nebraska public power and irrigation district, tricounty pro} 
ect, by G. E. Johnson. 
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FOR ALL KINDS OF FARM MACHINERY 


OR over half a century, dependable EWC Wheels and 

Axles have helped keep the job rolling along. Today, when 
efficient speed is more important than ever, you'll find our 
engineering experience at your service—ready to render 
valuable aid in maintaining your “rolling stock” at peak per- 
formance. Write for Illustrated Bulletins describing our ser- 
vice on Wheels, Axles, or Mountings. (Rubber-tired wheels 
available on direct War Orders.) 


ELECTRIC WHEEL CO. Dept.Az= Quincy, Illinois a 


ped 


AGRICULTURAL ENGINEERING INVESTIGATIONS AT THE INDIANA 
Ac. Exp. Sta. (LAFAYETTE). Indiana Sta. Rpt. 1940. Topics 
reported upon are: Studies with plow trash shields, and low corn- 
cutting demonstrations, both by R. H. Wileman; investigations on 
control implements for Canada thistle and similar weeds, by Wile- 
man and O. C. Lee; investigations on the power requirements and 
European corn borer kill secured with the corn husker-shredder, 
by Wileman, G. A. Ficht, and T. E. Hienton; seed-corn drying 
investigations, by Wileman and A. J. Ullstrup; plowing as a 
means for controlling mint anthracnose infection, by Wileman and 
R. C. Baines; the use of electricity in brooding chicks, by Hienton 
and W. P. Albright; a study of the practicability of electric water 
heaters for Indiana farm dairies, by Hienton and J. M. Fore; re- 
frigeration for the farm household and farm produce, by G. M. 
Redfield, Hienton, and R. L. Witz; a study of the use and prac- 
ticability of electric heat for warming drinking water for livestock, 
by Hienton, Fore, and Witz; the use of electric heat in brooding 
early spring farrowed pigs, by Hienton and C. M. Vestal; use of 
mechanical refrigeration for cooling and holding eggs on the farm, 
by W. B. Grizzard and G. W. Newell; mechanical refrigeration of 
milk with units driven by gasoline engines and electric motors, by 
Hienton and Grizzard; studies with the combined harvester thresh- 
er, atmospheric corrosion of wire and wire products, studies with 
hay-harvesting equipment, and hydrologic studies (coop. U.S.D.A.), 
all by I. D. Mayer; observations on ventilation and insulation at 
the experimental dairy barn, by Mayer and J. H. Hilton; and prac- 
tical hog houses for Indiana, by Mayer and Vestal. 


Personals of A.S.A.E. Members 
(Continued from page 267) 


R. M. Merrill, until recently in charge of the Tillage Ma- 
chinery Laboratory of the U. S. Department of Agriculture at Auburn, 
Ala., is now employed in the conservation and substitution branch, 
conservation division, War Production Board, working with the 
farm equipment and safety and technical equipment branches. 


\”. S. Peterson, until recently agricultural extension engineer at 
Pennsylvania State College, has been appointed as agricultural con- 
sultant for the Middle West for E. I. du Pont de Nemours Com- 


AGRICULTURAL ENGINEERING for August 1942 


an, 


pany. He will be attached to the company’s agricultural extension 
division of which L. F. Livingston is manager. Coincident with 
Mr. Peterson’s appointment was the appointment of M. H. Bruner 


as agricultural consultant for the South, and of Miss Gertrude 
Dieken as home economics consultant. 


W. M. Shepherd, director of rural development, Arkansas Power 
and Light Company, has recently been honored by election to the 
office of President of the United States Junior Chamber of Com- 
merce. He is a past state president of the Chamber, was national 
vice-president in 1939-40, and is now a national director. 


Robert F. Skelton, until recently an assistant in the agricul- 
tural engineering department of the University of Illinois, is now 
employed as a test engineer in the tire division of the B. F. 
Goodrich Company, Akron, Ohio. 


Robert G. White, until recently assistant agricultural engineer 
in the U. S. Soil Conservation Service, has recently been appointed 
an extension agricultural engineer at Kansas State College. 

H. E. Wichers, associate professor of rural architecture, Kansas 


State College, is author of Bulletin No. 43, entitled ‘Better Homes 
for Kansas Farms,” recently issued by that institution. 


New Literature 


“PUMP ENGINEERING’, a discussion of hydraulics, mechanics, 
and applications, by Kenneth R. Frost (Member ASAE), instructor 
in agricultural engineering, Modesto Junior College, Modesto, 
California. Compilation in bock form of a series of articles on pump 
engineering which appeared in and is for sale by Farm Implement 
News, 431 South Dearborn St., Chicago. Paper, 6x9 inches, 40 pages 
illustrated. Fifty cents per copy postpaid, $4.00 per dozen, or $25.00 
per hundred delivered. This book contains eight chapters, and the 
following chapter headings indicate the nature of the contents: 
Measurement of Water Quantities and Pressures; Pumping Head; 
Measurement of Pump Discharge and Output; The Operation and 
Characteristics of Positive Pumps; Non-Positive Pumps; Character- 
istics of Non-Positive Pumps; Special Pumps and Applicators, and 
Spray Pumps. : 
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NO WATER 
HAZARDS wits 


WISCONSIN-POWERED 
Equipment 


This is no time for production in any line to lag or sag... 
where there's important work to be done. Engine water hazards 
cause work-hour casualties that are needless and wasteful. 


Equipment powered by Wisconsin heavy-duty air-cooled engines 
never suffers from water-boiling dry-ups in summer or freeze-ups 
in winter. There is no danger of the 
cooling system springing a leak from 
vibration or clogging up with dirt. 


Air-cooling is never dependent on 
forgetful human beings . . . or the 
constant availability of water. Wis- 
consin Engines also provide HEAVY- 


DUTY SERVICE as a plus value. 
Model ADH 
Single cylinder air- 
cooled engine. 3 to 5 


bp. Other types and 
pny 1 to 5 bp. 


SCONSIN MOTOR 
ISCONSIN: MC 


rporation 
ra Eee RR 5, PS 
= MILWAUKEE, WISCONSIN, U. S. A. 


This Space is a Contribution to Vic- 
tory by AGRICULTURAL ENGINEERING 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an eniploy- 


ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wated,” 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members are qua iified, 
are privileged to insert notices under ‘‘Positions Open,’’ and to ¢ re. 
ferred to members listed under ‘‘Positions Wanted.’’ Any notice i: this 
bulletin will be inserted once and will thereafter be discontinued, unless 
additional insertions are requested. There is no charge for notices pub- 
lished in this bulletin. Requests for insertions should be addressed to 
ASAE, St. Joseph, Michigan. 


POSITIONS OPEN 


GRADUATE ASSISTANTSHIP open in the Pacific Northwest: 
may be used in the field of farm structures, farm machinery, farm 
power, rural electrification, or land development. This fellowship 
provides a stipend of $450 a year on a 9-month basis, requiring 
about one-third the student’s time for teaching and laboratory 
assistance in elementary engineering subjects. It may be used over 
a 2-year period for graduate study leading to a master of science 
degree in agricultural engineering. Applicants should write Hobart 
Beresford, head, agricultural engineering department, University 
of Idaho, Moscow. 


AGRICULTURAL ENGINEER wanted to fill position offering 
$2100 to $2500 per annum for duration of war. Combined ‘each- 
ing and research in agricultural engineering in the field of farm 
structures, graphic presentation, storage, refrigeration, and related 
subjects is covered by the opening. Applicants should submit with 
first letter complete personal record with recent photograph to 
Hobart Beresford, head, department of agricultural enginecring, 
University of Idaho, Moscow. 


TRACTOR SALES MANAGER wanted. State distributor for a 
leading make of farm tractor and implements wants an experienced 
executive who is qualified to head up sales and service activities. 
Must have proved sales record, aggressive sales ideas, and a knowl- 
edge of farming and its problems. Salary and bonus above aver- 
age to right man. Write in confidence for application. PO-139 


AGRICULTURAL ENGINEER wanted to fill position of as- 
sistant in full-time research work primarily in soil erosion control 
and farm machinery by a southern agricultural experiment station. 
The work will be on a 12-month basis, with 30-day vacation. 
Salary according to qualifications. While position is to fill vacancy 


due to war service, it is expected that it will become permanent. 
PO-138 


AGRICULTURAL ENGINEER wanted to fill position open in 
northeastern university due to absence of staff member in military 
service. Work involves approximately half extension and _ half 
resident instruction. Major concentration in farm structures and 
soil and water conservation. Salary up to $3000 for qualified 
person. PO-137 


POSITIONS WANTED 


AGRICULTURAL ENGINEER with bachelor of science degree 
in agricultural engineering from middle-western university, eight 
years’ experience in conservation and development of natural re- 
sources while employed by Departments of Agriculture and of the 
Interior, farm background and two years’ experience as farm mana- 
ger, wants opportunity to develop and test what he considers new 


ideas in machinery, buildings, and conservation. Married. Age 34. 
PW-349 


AGRICULTURAL ENGINEER with B. S. degree in «xricul- 
tural engineering from Iowa State College. Has four years’ «xpeti- 
ence as engineer with the Soil Conservation Service and five yeats’ 
experience as state agricultural conservation engineer for the Agti- 
cultural Adjustment Administration. Experienced both in en.:ineer- 
ing and administration. Thirty-two years of age, marrie., and 
have family. References upon request. PW-348 


AGRICULTURAL ENGINEER with B. S. degree in engi- 
neering and M. S. degree in agricultural engineering. Expeiienced 
in college teaching, experiment station, and extension wor! ; also 
factory and construction work. Especially qualified for college 
agricultural engineering, manufacturing, defense, constructi n, of 
trade extension work. Age above draft. PW-346 


AGRICULTURAL ENGINEER with B.S. degree from mid- 
western college (1938) and M.S. degree from southern college 
(1940), desires employment with the Soil Conservation Service, 
in a defense industry, or in other engineering work. Has 1% 
years’ experience as engineer with the U. S. Soil Conservation 
Service in the South and in the Pacific Northwest. Familiar with 
agriculture in most parts of the United States. Civil Service rating 


as junior engineer. Eligible for reappointment. Age 35. Mat- 
ried. PW-345 


AGRICULTURAL ENGINEERING for August 1942 
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